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PREFACE. 



Several of ihe following essays appeared originally in 
I tbe Americdn Journal of l/ie Medical Sciences. Those upon 
the occurrence of Non-union after Fractures, and the Statisti- 
cal Kesults of Operations upon the larger Arteries, and upon 
f Fractures and Amputations, have met with favorable notice 
I abroad a9 well as at home, and have been freely made use of 
by later writers, in some instances with but alight notice 
' of their sources. The statistical method of investigation at 
the lime of their publication was something of a novelty 
in surgery, and was looked upon with suspicion-, but it is now 
I everywhere accepted as one of value in all departments of 
research. Much labor was expended in the collection of 
these statistics and in their careful analysis. They are now 
reprinted for reference and comparison with more recent 
investigations. 

There have been added a paper on Compound Fractures, a 

large amount of new material on the Occurrence of False 

I Joints, and numerous Clinical Histories drawn from a hospital 

service of thirty years, which, it is hoped, may not prove 

uninteresting to the practitioner. 

1534 LocfBT St., Pmi-ADEi-Puu, 
Jaly lat, lB73. 
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ON Till; OCCDKRENCE OF KON-TINION AFTER FiiACTDRES- 
ITS CAUSES AND TREATMENT. 



Few subjects in surgery possess so much interest and import- 
ance, or have more justly exercised the pens of writers, than 
injuries to the bones with their consequences, and yet we find 
at this day many points in relation to them demanding further 
investigation. Of ibis kind, is that state of parts following 
upon a solution of continuity in the bony structure, termed un- 
united fracture, the causes, pathology, treatment, etc., of which, 
are all matters upon which very indefinite ideas are held by tho 
great mass of practitioners. Having had my attention particu- 
larly drawn to the subject, and finding the great contrariety of 
opinion ihat existed among writers and practitioners in regard 
to the best mode of treatment of this state of parts, I collected 
together a table of as many of the more complete cases as I 
found recorded in the works within my reach, with a view to 
their analysis, for the purpose of satisfying myself on this im- 
portant point. 

The tables, together with the analysis made of them, have 
been very carefully drawn out, and believing them to possess 
interest, I have ventured to arrange them for publication, in 
connection with other matter on the subject witli which their 
analysis, and my reading and personal observations, have fur- 
nUfaed me. The single cases which at long intervals meet the 
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eye of the reader, tike the results of treatment given by pi 
titionera from recollection alone, not unfrequenily mislead 
and I am inclined to tliink, were tbe scattered facts which 
find recorded in our science more frequently collected together 
in tabular forms, compared, and analyzed, that we would be 
furnished with much valuable information of which we are now 
deprived. I am well aware that many objections have been 
urged to this mode of arriving at conclusions. In surgery, un- 
happily, we are all too prone to silence in regard to our unfortu- 
nate cases, while it is rare that success after any operation at 
all out of the common course is not made known. This forms 
the ground of the most weighty of the objections that can be 
brouf^ht against the mode of arriving at results which we have 
followed, aa, by any table of published cases of any particular 
treatment that may be drawn out, the conclusions I'uruished 
will be much too favorable, in consequence of the fortunate 
cases only (generally speaking) being found recorded. We 
acknowledge this objection to have weight, but nevertheless 
look upon even an approach to certain results as of some value, 
and regard the method employed, when cautiously done, as one 
of the modes by which sure improvement in our science is to 
be made. 

At the period at which fractured bones become solid under 
ordinary circumstances, it sometimes happens that the frag- 
ments, though united, are not firm. Where this want of firm- 
ness exists, the consolidation is said to be delayed; and when 
tliia condition is present, and the deposit of bony matter has 
been hindered by a low state of system, syphilis, scurvy, or 
other like cause, a continuance of the ordinary treatment to- 
gether with the use of appropriate remedies for the removal of 
the general afl'ection which has retarded it, will usually be suffi- 
cient to effect a cure. When the deficiency of solidity at this 
stage is due to the want of appropriate treatment, to the too 
early use of the limb, or to improper movements of the patient 
during treatment, success from the persevering employment of 
the usual means may also be expected, but, when there is an 
absolute want of callus, or when the states first indicated have 
been overlooked or not attended to, and complete absorption of 
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that first deposited has taken place, a true ununited fracture 
may be said to exist. These states, as seen in practice, so run 
into each other, as to make it often impossible to define with 
accoracy the exact lime at which the fracture may be properly 
deBned to be a disunited one. The lapse of time alone does 
not indicate it, for sometimes, even after the want of solidity 
has existed for several months, the deposit of new matter to a 
greater or less extent about the seat of injury exists, and bony 
onion will ultimately occur without any operative aid. 

In the observations which ensue, though simple delayed con- 
solidations will necessarily be often alluded to, yet it is true 
□nunited fractures, those which have failed to unite by bone, 
under a persevering use of a proper treatment, that are more 
specially referred to. 

As a general rule, fractured bones unite readily ; and it may 
be safely averred that the occurrence of false joint after these 
accidents is not common. In his paper on the use of vesica- 
tories in this state of parts, Mr. Walker, of Oxford,' aiSrms that 
lie has attended the reduction and after-treatment of not less 
than one thousand fractures, including simple and compound, 
and want of union is so rare an occurrence that he does not 
recollect more than sis or eight instances of it. Monfal5on in- 
forms us' that during a term of six years, passed as interne and 
surgeon to one of the largest hospitals of Europe, that of Lyons, 
he met with but one case of non -consolidation after fracture. 
According to Lonsdale,' not more than five or six cases of false 
joint (except those within a capsule) have occurred out of nearly 
four thousand fractures treated at the Middlesex ITospita] ; and 
Sir Stephen Ilammick,' whose experience at the Plymouth 
Hospital was extensive, asserts, that he never discharged frotn 
that institution more than three patients with the bones not 
united. Of the great number of fractures that must have fallen 
under the notice of Mr. Liaton," it happened but in one instance 



' liond. Med. nnd Phjs. Journ., xxrii., 1815. 

» Menu. Bur I'ftnt nclucl de In Chimrgie,' Paria, 1810. 

» On FraciurM, p. 88. 

* Pmclical Remarks on Amputations, Fraclares. etc, p. 132, 1: 

* Lancet, )i. p. 168, 183S-0. 
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that the bones diJ not unite. Out oF a very carefully pre- 
pared table of three hundred and aixty-seven cases of fracture 
furnished by Dr. Peiraon,^ but a single one is staled to have 
terminated in artificial joint; and by an Edinburgh writer it 
is affirmed that cases of non-union are so unfrequent, that it 
ia regarded in that city as a curiosity almost to see them. 
The writer of the article "Fracture," in the Cyclopaedia of 
Practical Surgery, says, "that in" the Richmond Hospital, 
during a term of six years he has had but one case of false 
joint" {lS-12, p. 87), and Mr. Stanley remarks, that "in an ex- 
perience of sixteen years, in the largest hospital in London, 
eitJier among his own cases of fracture, or in hundreds of 
others under Mr. Lawrence, he did not recollect a single case 
of ordinary fracture treated in hospital which did not turn out 
favorably. The cases of ununited fractures which lie wished 
to speak about had come into hospital as such, and in too 
many instances seemed all but incurable."^ In Philadelphia 
tliey are of rare occurrence; at the Pennsylvania Hospital, 
where between the years 1830 and 1840 nine hundred and 
forty-six cases of recent fracture were received, no instance of 
non-union followed the treatment pursued; all the cases ob- 
served there during that time {thirteen in number), having 
been sent to the institution from distant parts.' In a further 
period of ten years, at the same hospital, from 1840 to 1850, 
twelve hundred and forty-nine cases of recent fracture were 
admitted, and in no one instance did false joint follow the 
treatment. The five cases of ununited fractures treated dur- 
ing that time were all admitted as such.' The only writer 
known to me who holds an opinion contrary to that here ad- 
vanced is Mr, Amesbury ; he asserts,' that fractures of long 
standing "are by no means uncommon," and furnishes his per- 
sonal experience in fifty-six cases of this kind — a number 
much greater than any one surgeon has ever before had an 



' Reniarlts on Fractures, Boatoii, 1840. 

• Ampr. Joum. Med. 8ci., ISM, ji, 548. 

' Morris, Aai. Journ. of McU. fid., vol. i., N. 8., 1841. 

< Norria, Am. Joum. of Med. Sci., vol. islv., 1853, N. 8., p. 301. 

* Ubsurvatious ou Fractures of Long Btanding, p, 100. Loudon, 1830. 
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opportunity of witnessing. "We are at a loss to account for 
its frequency in liis practice, but a reviewer of hia own nation 
observes of Iiis statement, that the surgery of fractures must 
be singularly bad, where one individual has had occasion to 
number fifty-six examples of non-union, even making allow- 
ance for the fact, that all the bad oases came to Mr. A. alone.' 
Setting aside, however, the positive knowledge arrived at by 
au appeal to figures, we think it evident that the generality of 
surgeons do not find it of very common occurrence, from the 
little attention that has been bestowed upon the affection, 
and the comparatively few cases to be found reported in our 
journals. 

To understand well the mechanism of false or artificial 
joints, and judge of the proper adaptation of the different 
mettiods recommended for their cure, a knowledge of the 
changes that take place in the natural process of reparation of 
fractured bones is requisite, and we shall preface out remarks 
on the immediate subject of this paper, by a concise account 
of the formation of caliua. 

By the ancients, the union of bones after fracture was attri- 
buted to the exudation of a viscous fluid from their surfaces, 
called the osseous juice, whicli gradually acquired consist- 
ence, and joined firmly together the ends of the broken bone, 
in the same manner us glue would unite two pieces of wood. 
This theory of the mode of union continued to be taught till 
towards the middle of the eighteenth century, when it was 
overthrown by the experiments of Duhamel. Comparing the 
periosteum to the bark of trees, Duhamel held that the callus 
was produced by the elongation and swelling of this mem- 
brane, either alone, or together with tliat lining the medullary 
oanal, uniting themselves to the same parts in the opposite 
fragments. He then supposed that ossiRcation occurred, from 
which resulted tire formation of two bands or supports, one 
internal, and the other external, placed between the different 
membranes and tiic fragments to which they adhered, and 
extending from one to the other, in such a way as to maintain 
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ihem closely ia contact. Tn conjanclion with his pupu 
Dethleef, Ilaller performed a number of experiinenta on t 
formation of callua, the result of which waa an opinio 
trarj to thai advanced by Duhamel. He totally diacarda thfl 
idea that the periosteum in any way contributed to the 3 
establishment of the continuity of the broken bone, 
believed the callua to be a jelly-like fluid produced by tl^ 
fractured surface of the bones, and of the marrow, whid 
gradually became organized and passed through a cartilaginooi 
to a bony state. Bordenave carefully repeated the experiS 
meats of Duhamel and Haller, and was Jed to believe that tW 
formation of callus was due neither to the periosteum nor i 
the effusion of lymph, and represents the union of brokei 
bones as taking place in a manner similar to cicatrization ig 
the soft parts, that is to say, that the callua is formed by tlM 
development of granulations thrown out from the two fra 
ments which become joined together and have then depoaiw 
in them the calcareous matter which gives to it the bona 
character. This opinion has in later timea been adopted bjH 
Boyer. Macdonald believed all those who had gone befoi^ 
him in error, and regarded the callus from its commencemeffl 
as a gelatinous mass, to which at a later period, without evM 
passing into a cartilaginous state, a deposit of calcareoiU 
matter gives hardness ; and brought forward, as a proof of tlu 
correctness of his opinion, the fact of llie callua taking | 
reddish color when an animal is fed upon madder, wbil| 
this does not take place in the cartilages. John Hunter OM 
sidered the formation of callua as due to the organization i 
the blood effused around the seat of fracture, and its coi^ 
sequent conversion into cartilage and bone. The ideas « 
Hunter relative to the formation of callus have in our own 
time been in great part adopted by Mr, Howship, The opinion 
arrived at by this gentleman, after the performance of a number 
of experimenta, ia, that the blood effused immediately after 
the occurrence of a fracture becomes the medium iji which 
the ossific process is first eatahliahed. According to him, the 
periosteum assumes by degrees the characters of cartilage, 
and the bony matter is deposited successively upon the aur- 
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faces of the fractured fragments, the circmnfereoce of their 
extremities, and ■within the medullary cavity. Dupuytren, 
and the followers of his school, held that the process of union 
is not exactly eflected in any of these ways, and their views, 
founded principally upon numerous experiments upon the 
inferior animals, have until a recent period been those gene- 
rally adopted. According to these authorities, two distinct 
epochs may be distinguished in the formation of callus, or 
rather there are two calluses successively formed. The first, 
termed the " provisional callus," is produced ordinarily in the 
apace of thirty or forty days by the reunion and ossification 
of the periosteum, the cellular texture, sometimes of the 
neighboring muscles, and in the long bones, by the ossifica- 
tion of the medullary tissue. The second, called "definitive 
callus," is formed by the immediate agglutination of the two 
broken ends themselves, and is never completely finished 
before eight months or a year, by which time the provisional 
callus, that is gradually absorbed, has disappeared. 

The provisional callus surrounding the fractured frag- 
ments, though in larger quantity, is of a less solid nature 
than that which is definitively formed. The definitive callus 
when complete, though less voluminous, offers so great a 
resistance that the bono may be fractured more easily at any 
other point than that at which it was previously injured. 

These experimentalists divide consolidation after fractures 
into five periods, each characterized by distinct phenomena.' 

The first period extends from the time of fracture to the 
8th or 10th day, and presents the following appearances. 
The blood poured out by the ruptured vessels of the bone, 
periosteum, medullary membrane, medulla, and the surround- 
ing cellular tissue, coagulates in all the surrounding parts, as 
welt as in the medullary canal. Slight inflammation then 
follows, the cellular tissue, and the parts adjacent, becoming 
infiltrated with a gelatinous lymph. In the interior of the 
bone, the medulla and its inembrane likewise become in- 

' SaiiMin, Exposfi de In Doctrine deDupuytrpnsurloCal.iJourn. Univcre. 
[ dM Sci. Mi-d., torn. xx. Brcactict, Ri-clierchcs aur lu FucinaUon ilu Cal., 
I rarit,lSlU, 4lo. 
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(lamed, Rod pour out the same substance around and between ] 
the broken surfaces, and this effusion produces some thicken* 
ing about the fracture, wbicli in consequence becomes lessJ 
movable. The extravasated blood ia in a short time alto-B 
gether, or in part, absorbed: it in no case contributes to thftfl 
reunion of the fracture, and when in large, quantity, rathetB 
retards the process. By the end of the period mentionedJ 
(10th day), the ends of the fractured bone are surroundodlj 
either by a viscid substance, or by a homogeneous lissuO; 
of a reddish color and spongy consistence, produced by thd* 
general engorgement and infiltration of the soft parts. 

The second period extends from the 10th day to the 20th or 
25th. During this time tlie swelling of the soft parts dimin- 
ishes in size, and the dilTerent tissues assume their natural 
appearances. Gradually the muscles, tendons, and other parts 
are disengaged from the general thickening by which tbey 
were surrounded, and there remains only a tumor, separated ' 
from all the neighboring parts, even from the tendons, for 
■which grooves, or complete channels, are furnished, in which 
they move with more or less facility. This tumor is termed 
the "callous tumor;" it is thicker at the point of fracture 
than elsewhere, and diminishes gradually in size from this 
point to its extremities ; it is of a whitish color, and has tiie 
firmness and consistence of fib ro -cartilage, with the fibres 
running parallel to the axis of the bone. The part of this 
tumor adherent to the bone is formed by the periosteum with 
which its substance is blended, and it is more adherent to the 
bone the nearer we approach the fracture, at which part it 
becomes difficult to separate it. Towards the extremity of 
the callous tumor, the periosteum becomes again distinct and 
easily separable from the bone. The medullary canal is some- 
times obliterated at the point of injury, or even for some dis- 
tance above and below it, in consequence of its membrane 
becoming thickened; the matter poured out within it passes 
rapidly to a state of cartilage. During this second period the 
work of restoration ia principally external, the lymph by 
which the ends of the bone are glued together (within the 
callus) undergoing but little change. Sven at the end of this 



OCCCEBESCB OP KOS-DSION AFTER FRACTURIJS, 



cre[iitu: 



I period, tlie fracture still admits of motion, tlioii^li 
or grating can be produced. 
The tliinl period extends from the 20tli or 25tli day, to the 
SOlb, 40th, 50th, or 60th, according to the age and state of 
general health of the patient. During tliis time ossiUcation 
proceeds, and the external swelling, or provisional callus, be- 
comes entirely ossified, so as to form a firm bony clasp. The 
periosienm is thicker than in the natural state, becomes ap- 
parent upon the tumor, and is continued both above and below 
with that of the fragments. The muscles and tendons have 
by this time become free from the tumor, though ttiey do not 
admit of much motion on account of the rigidity of the cellu- 
lar tissue. At the end of this period, hi the case of a thigh, 
or leg, the fraciured limb has sufficient strength to permit of 
its being used, though if tlie callus at this time be divided, it 
If will be found that the extremities of tlie bones move readily 

^^L upon each other, the substance existing between the fragments 
^^P being as yet sofl and vascular. 

t^M The fourth period extends from the 50th or 60th day to the 
' end of the 6th or 6th month. During this period tiie ossified 

callus becomes closer and more compact. The soft substance 
^^ joining together the ends of the bone gradually ossilics, and 
^^H the fractured extremities, which hitherto have not been united, 
^^P are now found to be connected by a layer of newly formed 
1^™ and compact bone. This is termed the definitive callus, nnd 
in proportion to its formation is the provisional callus di- 
minished, 
1^^ The Ji/Ch period extends from the 5th or 6th, to the 8th, 
^^H 10th, or 12th month. In this period, theexternal provisional 
^^H callus, having served the purpose of keeping the ends of the 
^^H bone in contact for a certain time, is entirely absorbed, while 
^^H that portion of it formed by the medullary efi'usions is also 
^^^ absorbed, nnd the medullary membrane returns to its natural 
^^B state. The periosteum assumes its normal thickness and tex- 
^^H ture, the cellular tissue its elasticity, and the muscles and 
^^H tendons regain their free motion. Finally, the definitive callus 
^^B is wrought into cells and canals, by which the continuity of 
^^Bthe medullary cavity of the bone is restored, and the work of 
^^■.consolidation is terminated. 
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Such are tbe plieoomena, according to the school of Dupuy- 
tren, which nccompany tUo formation of ciilua in ordinary 
cnses, where the fractured fragmenta have been placed in a 
good position ; but sometimes it happens that the euda of ihe 
broken bone, instead of being placed in apposition, touch only 
at a single point, and neverthelcsa the bone beconaes united, 
la these cases, it 13 asserted, the definitive callus never takes 
place, but the fragmenta are held together by tbe provisional 
depoait, which becomes permanent, and forms a firm bond of 
union. When fracture is complicated with a wound and sup- 
puration follows, after a lapse of time, ordinarily of several 
months' duration, during which splinters of bone, if there be 
any, are thrown off, the extremities of the fragments become 
softened and covered with vascular granulations, and unite to- 
gether in a mode analogous to that of suppurating wounds of 
the soft parts, and it ia this cicatrix which, by a deposit of 
bony matter in it, constitutea the callus. 

From what has been stated in regard to the formation of 
callus, it appears by this theory — 

1. Tiiat, when a fractured cylindrical bone unites, a broad 
band or support, acting like a circular splint, and termed pro- 
visional callus, is first deposited around the seat of injury, by 
which the extremities are brought together and fixed. 

2. Tiiat the permanent callus is formed between tbe ends 
of the booe only, and unites firmly and closely the fractured 
surfaces, 

3, That, when the permanent, callus is produced, that first 
deposited, having fulfilled its transient purposes, is entirely 
absorbed, 

4, That, at the period at which splints are usually laid aside, 
and the union is looked upon as firm, the deposit of the per- 
manent callus is scarcely begun, the firmness in the broken 
part depending solely upon the temporary deposit. 

In these cases, the provisional callus forma tbe firm bond 
of union. By this theory phenomena may be explained which 
are sometimes observed after fractures ; the renewal of the de- 
formity after the removal of splints, at the end of a period 
that experience shows generally to be sufficient for a cure, the 
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possibility of remedying, by a proper and well directed treat- 
ment, limbs that are deformed, and why tiiis possibility exists 
only during a certain time, and then ceases, are readily ex- 
plained by it. They are fruitful too in practical hints relative 
to precautions that should be taken during the convaleacenoe 
of fractures, purtienlarly when ob!iqu>, as well as in regard 
to the length of time that, in certain cases, it is necessary to 
prolong the application of an apparatus, and point out the 
probability of rupturing advantageously within a certain 
period the callus of badly set bones. The more recent conti- 
nental observers, in their descriptions of the process of repair 
after fractures, aUhougb they have added much to our knowl- 
edge of the minuter histological changes in the fractured parts, 
agree in al! essential points with the teachings of Dnpuytren. 
Among these are Virohow,' Foerster,' Rindfleisch,* Billroth,* 
and Gurlt.' 

Late and high authorities on this subjeol, however, affirm 
that the descriptions of Dupuytren and others, drawn prin- 
cipally, as they are, from the examination of fractures in the 
lower animals, cannot be applied without great deductions to 
the cases of fracture in man, and that true as the pictures are 
of the cases of the animals experimented on, they are exag- 
gerations of the process in the human subject, and that the 
doctrine of the formation of provisional callus is generally 
true only in the case of animals, in whom it depends on the 
constant movement and disturbance to which their bones 
when broken are subjected. 

From careful examinations of many specimens in the adult, 
Paget is convinced that the normal mode of repair in them 
is accomplished by intermediate callus. The principal fea- 
tures of difference between it and that just described are, (1) 
*' that the reparative material is placed between the fragments, 
not around ihem; (2) that, when ossified, it is not a provi- 



' Cellnlar PalUology, Trana. by Chance, pp. 433-441. 1300, 

• n»nclb«tU der Paih. Anat., p. 885, 3d edit. 

* nandbucU di^r PalUologisckcn Gewebelchrc, p. 534, Sd edit, 1873. 

• Cliinirgiscbe Patliologii; und Theraple, p. 193. 18fiS. 

* UanUltucU der Lelirc toq den KngcUcDbrUcIien. 13G3. 
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sional, but a permanent, bond of union for tbem ; (3) that tlq 
part of it which ia external to the wait of the bone is i 
exclusively, or even as if with preference, placed between thd 
bone and the periosteum, but, rather, iu the tisane of the peria 
ostenm, or indifferently either in it, beneath it, or externa! 1 
it." "When the fragments are placed in close apposition, 
believes they may be joined by immediate union; "but, i 
this do not happen, a thin layer of reparative material is dn 
posited between them; it does not, iu any direction, excBM" 
the extent of the fracture; neither does it, in more than i 
trivial degree, occupy the medullary canal; but, being inlaiil 
between the fragments, and there ossifying, it restores thai 
continuity."' 

Dr. F. H. Hamilton,* in 1853, published conclusions ncarlj 
or quite identical, thougii independently arrived at, with thoi 
promulgated by Paget, and concludes that " fractures in adulf 
human bones, whether placed end to end or overlapped, uniU| 
most naturally and most promptly, either immediately « 
mediately, and in the same manner that soft tissues unite3 
that is to say, without the interposition of any reparatiT!" 
material, or through the medium of an intermediate, pens 
manent callus, and that all deviations from these simply 
methods are accidental, or the result of disturbing influences.'' 

Perfect osseous' union, however, is sometimes not effected 
between the extremities of a fractured bone, and we propose 
now to investigate the appearances presented by the part 
where this failure exists. Authorities differ as to the state i 
which the bones are found upon dissection in ununited frao» 
tures, though generally, the opinion maintained by Eoyer, thai 
a true joint, with a well-marked capsular ligament containfl^ 
ing a fluid resembling synovia, is never formed, has been* 
adopted. That iu the majority of instances this opinion may 
be correct, we are willing to aul^nowledge, though an exami- 
nation of such post-mortem examples as we have found re- 
corded, as well as instances that we have ourselves observed, 



I Lccta. on Surgical Pathology. Lond. 1803. 
' New vicwH of Provisioaal Ciillus. Buffalo. 
' Ob Fracturea. 
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show that it is not uniformly the case. The mode of union 
between the fractured extremities iu these cases may be 
described as of four kinds. 

In the Jirsl, the bonea are uniled together by the fibro-ear- 
tilaginous mass, which has been described under the name of 
the callous tumor, the formation of which has gone on regu- 
larly, but in consequence of some retardation in the process, 
bony matter is not deposited, and as a consequence, it wants 
solidity, the part continuing easily movable. It is in this 
state that the hones are found in what are termed delayed con- 
solidations, and it is to this class of cases, as we shall here- 
after see, that the treatment by rest and compression is pecu- 
liarly suited. The rough handling of a limb in this state is 
always accompanied with some pain, a circumstance of much 
importance in its diagnosis. 

In the second class of cases, there is entire want of union of 
any sort between the fragments, the ends of which seem to he 
diminished in size, and are extremely movable beneath the in- 
teguments. The limb in these cases is found greatly shrunken, 
and hangs perfectly useless. 

In the third and most common class of cases, the medullary 
canal is obliterated in both fragments, and the ends of the 
bone are found more or less absorbed and rounded, or are 
pointed and covered by a tissue resembling the periosteum, 
and are connected together by strong ligamentous or fibro- 
ligamentous bands, passing from the extremity of one frac- 
tured fragment to that of the other. Sometimes this bond of 
union is con.stituted by a single ligament, while in other in- 
stances it is made up of several narrow bands having separate 
attachments: in either case the newly formed substance is 
firmly adherent to the bones, and if of any length is in a 
high degree pliable. Instances of this sort of union arc often 
seen after transverse fractures of tlie patella and olecranon. 

In the/o«r(/t class of cases, a dense capsule without open- 
ing of any sort, containing a fluid similar to synovia, and 
resembling closely the complete capsular ligaments, is found. 
In these cases, the points of the bony fragments correspond- 
iog to each other are rounded, smooth, and polished, in some 
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iast&ncea are eburnated, and in others are covered with points, 
or even thin plates of cartilage, Jind a membrane closely 
reaeinbling the synovial of the natur:tl articulations. It is in 
this kind of cases that the member affected may still be of 
some utility to the patient, the fragments being so firmly UeM 
together as to bo displaced only upon the application of con- 
siderable force. Boyer,' Hewson,* Chelius,' and other writers 
have doubted the existence of these newly formed joints ; but 
the observations of Sylvestre,* of Brodie," of B&iard,' Uome,^ 
Howship,' Otto,* Kuhnliolta,'" Houston," Key,'' Cruveiihier,'* 
and Langenbeck, all show that such are occasionally found. In 
a number of experiments on resectionof the hip-joint in animals, 
made by Chaussier,'* Koehler, and Wachter," the muscles were 
found to have drawn the parts together, the extremities of the 
femur and the corresponding portions of the ischium being in- 
crusted with a cartilaginous subatance anil membranous cap- 
sule, containing serous fluid formed around the new articula- 
tion. In nine false articulations which lie produced in a series 
of experiments upon dogs, M, Breschet'* observed six in which 
the extremities of the bone were rounded, and cartilages, syno- 
vial membranes, and all the other appearances constituting a 
true joint formed, while in three only were the bones connected 
by means of a ligamentous matter passing from one extremity 
to the other. 

When the fractured fragments have been for a long time 



' MalftdieB Cliirargicalea, iii, p. 103. Paris, 1831. 

• Nnnli American Med. and Surg. Jours., No. 9, p. 7, 1888. 

> Tmitfi Ae CLirurgie, Trad, par Figni, p. 150. Bnixelles, 1838. 

' NouvellcB lie la Rfipubliquc dea Lettres of Bayle, p. 718, July, 16S5. 

s Lond. Med. Gnz., xiii. p. 57, 1633. 

• Gcaeral Anaioniy, Trans, by Hayward, pp. 140, 348. 
' Trans, of Sled. Chir. Soc. of EdinburgL, i. p. 233, 1703. 
' Med. Cbir. Trans., viii. p. 517, 1817. 
' Patholog. Anat., Trans, bj South, i. p. 188. 
" Joum. Complemenlsire, iii. p. 291. 
" Dublin Med. Joura., viii. p. 493. 
" Cooper on Fractures and DislocationB, 4th ed. p. COS. London, 1834. 
" Anat. Pftiholog., lorn, i, 874. 

" MfitBB. Med. Soc. d'Emnlalion, torn. iii. 
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disunited, the structures of the bones themselvefl undergo a 
change, and become very light, being deprived of their reticu- 
lated spongy substance, and reduced to a mere shell of com- 
pact structure. 

The cavses of non-union after fracture are either constitu- 
tional or local. Among tho constitutional causes, the exist- 
ence of Bj/philis in the system is generally looked upon as 
being sufficient to retard, or altogether prevent, the process 
of union after fractures. Numerous instances in which this 
has been the apparent cause might be cited from the old 
writers. Among the moderns, M. Sanson is one of those 
who lay most stress upon it. " I have twice," says he, " had 
occasion to ob.serve the marked influence of sypiiilis in re- 
tarding consolidation. One of the cases was a fracture of the 
leg, which was not firm after eight months' employment of 
the ordinary means of treatment. The other was a fracture 
of the humerus, which was not united after eighteen months, 
except by a soft and flexible substance. In both these cases, 
unequivocal proofs existed of concomitant syphilitic affec- 
tions, and, after an anti-syphilitic treatment of two months 
was employed, consolidation took place."' Burard' mentions 
the case of a simple fracture of the leg, observed by M. 
Nicod, in which there was no union after nine months of 
treatment, when, syphilitic symptoms being discovered, the 
patient was placed under a mercurial course, and consolida- 
tion took place. An instance was related to the Academy of 
Medicine of Paris, by M. Beulac,* of a fracture that had ex- 
isted two months, where the consolidation was retarded by 
Byphilis, under which the patient labored, and at the same 
Bitting several members stated like facts. The following 
case, in which want of union seemed owing to the existence 
of syphilis, has been obligingly communicated to me by Dr. 
Condie: On the 28th of August, 1828, J. Rowen, ast. 48, 
fractured both bones of the lel^ forearm, some inches above 



■ Diet, lie Meil. ftnd Chlr. Prat. 111. p. 493. 

* DeB cauBeB qui empeclicnt ou retardenl la consolidalion dca Fracturgi 
\ M des moycHB de roliteuir.— These, Pnria, 1833. 
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the wrist, by a fall from a hay loft. A few hours subsequent 
to the accident the bones were properly reduced, and the arm 
put in splints. He was a mati of dissipated habits, and had 
been, since his twenty-first year, repeatedly under treatment 
in hospitals for syphilis. At the time of his accident, he was 
laboring under ulceration of the tliroat, nodes and cutaneous 
blotches, and his guma and breath exhibited indications of 
mercurial action. The Lisbon diet drink and a nourishing 
diet were ordered, in addition to exercise iu the open air. On 
the 30lh of September, no attempt at union having taken 
place. Dr. Physiok saw the patient, but suggested no change 
in the treatment. On the 22d of November, eighty-five days 
after the occurrence of the accident, when the patient was 
Jast seen, no union was perceptible. Breschet' mentions the 
case of an adult, in whom several fractures existed, all pro- 
duced by muscular action aione, and who voided daily with 
his urine a large quantity of sandy matter. Syphilis being 
suspected as the cause of this state, the rob of Laffecteur was 
administered, sometime after which consolidation of the 
broken bones occurred. Opposed to these statements, how- 
ever, the great experience of M. Lagneau' may be quoted, 
who mentions that ho has witnessed numerous examples of 
fracture, in which union took place promptly, notwithstanding 
the existence of constitutional syphilis. Oppenheim,' too, 
avers, that he has observed various cases, in which, general 
syphilis being present, fractures united exceedingly well, and 
is inclined totally to discard the suspicion that syphilis, in 
any way, retards the union of broken bones. I have, myself, 
treated fractures in patients laboring under constitutional 
syphilis, and have never noticed any delay in the union, M. 
B^rard, after numerous researclies, sums up his opinion in the 
following language:' "Despite the numerous occasions in 
which surgeons have witnessed tUo coexistence of syphilis 
with fractures, it has been very rarely proved that the ayphi- 

' Diet, de Med. Art. Pseodarthrose, 2d edit. p. 331. 

• Expose des Symp. de 1b Mai, Venuriciinc, p. 535. Paris, 1S18. 

■ On False Joints, in Zdtsclirifl fur die Gpsamuile Medicin, So. 5, May 
1637. 

• Op. cllat. p, 11. 
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exercises any iuflueQce upon the formation of 
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Jitic V 
cnllus. 

Pffdnanaj and lactation are stated in most of our treatises, 
a.Ho at times to retard, or prevent, lirm union from taking 
place after fracture. 

As a, general rule, it may be said that these states do not 
interfere witli the occurrence of bony union. Of flfly-six 
cases examined by Mr. Ameabury,' but two happened during 
the process of gestation, and these he is not disposed to 
attribute to tho peculiar disturbance of the system which is 
observed in pregnancy, Callisen' reports that ho has, in 
several cases, seen fractures in pregnant women get perfectly 
well, though the time required for firm union was a little 
longer than that ordinarily demanded. Of four cases of 
fracture which came under the care of Mr. Latta, in the fifth, 
sixth, and seventh months of pregnancy {two of the thigh, 
one of the tibia, and one of the forearm), all were cured in 
the ordinary time.* Mr. Liston' has often seen fractures iu 
women carrying children unite as speedily and firmly as if 
the patients had not been in that state, and otherwise in 
robust health; but observes, "profuse uterine or vaginal 
discharges, or determination to particular parts or organs, 
■will certainly retard union," Leveill^ mentions the case of 
a pregnant woman cured of a simple fracture in the usual 
time." Breschet" has observed numerous cases at the U6tel 
Dieu of Paris, in which fractures have occurred in pregnant 
women, and has never observed the slightest influence exerted 
upon the reparative process by this state of system. Several 
of my friends, who have had opportunities of observiug frac- 
tures in this class of patients, have assured me that the in- 
juries have been repaired in the usual period. That, however, 
these states do occasionally retard the reparation of fractured 

I On Fractures, 3d ed. p. 197, 1830. 
» Bysl. Cliir. Hodiem. Pnra 1, § 1313, 

• System of Sargery, iii. p. 363. 

• Elementa of Surgcrf, 2d cd. 1839, p. 08(t. 

' NouToUe Doctnne Cliirurgicnle, Com. ii, p. 1^(1. 

• Diet, do Mud., torn, xxvi., ad. ed., p. ZZl. 
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bones, tliero can be no doubt. Heister' observes, " when 
fractures happeo to big-bellied women ibej are seldom cured 
till they have got rid of their burthen," Werner' has pub- 
lished the case of a frnctiireJ radius in a pregnant woman, 
where the cure was apparently retarded for a loug time by 
this circumstance, and though the union took place previously 
to delivery, the callus wna not very firm till after that event. 
Fabricius Hildanus,* Wilson,* Ferdinand HcrtodiuB,* have all 
witueased cases in which this retardation had taken place. A 
remarkable and well-detailed instance of this kind is recorded 
by Mr. Alauson.* It is that of a delicate female, who, in the 
second month of pregnancy, met with an oblique fracture of 
the tibia, which, in spite of a well-directed treatment, had not 
anited when she was delivered at full time (seven months 
after the accident), but which, as she recovered strength after 
her confinement, began to unite, and nine weeks after this 
period was able to walk about her room with a firm limb. 
What proves beyond a doubt in this case that the want of 
union was owing entirely to her pregnant state was, that three 
months before impregnation she had been very happily and 
speedily cured of a fractured femur. 

Another well-described case, in which a fracture received 
during pregnancy did not unite till after delivery, was ob- 
served by Dr. Bard of New York, and is to be found in the 
Philosophical Transactions, xlvi. p. 397, 1750. In this in- 
stance the left forearm was fractured obliquely in the third 
month of pregnancy ; finding the arm continued flexible at 
the end of seventy-five days, though the ends of the bones 
were in perfect apposition. Dr. B. applied an apparatus to keep 
the limb in a good position, and gave encouraging hopes to 
the patient that after her labor, the economy of nature would 
be more immediately directed to the recovery of the use of 

' Sjalem of Surg., Lond. 1703, p. 120. 

• Richter, quoted from Cooper's Diet., p. 540, ed. 1838. 
> Opem. 1681, Cent. 5, Obs. 87, and Cent. 0, Oba. CB, 

• On the Hamao Skeleton, p. 214. 

' EpUem. des Cur. de In Nat. Ire anaei obs. 35, quoted from Bib. Cboisie 
de MSd. isiv. p. B9S. 
' Med. ObB. and In(juirie8, iv, 17*2. 
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I her arm. In leas than a mouth after her delivery, the callus 
was fully formed, and tlio patient recovered the use of her 
arm, M. Lepiez' has given an interesting case of the same 
kind. The patient, two and a half montha advanced in preg- 
nancy, fractured her humerus, besides receiving some severe 
-wounds of the soft parts. At the end of sis weeks the wounds 
were healed, but the fracture had not united. The treatment 
was continued in the hope of this occurring after her confine- 
ment, and took place firmly aud well at the expiration of a 
, mouth after that event. Another observation of fracture of 

^H the middle of the femur, occurring in a young and healthy 
^H woman, advanced to the third month of pregnancy, treated at 
^f the Hospital St. Antoine in Paris, in whom union failed to 
I. take place until one month after delivery, when the consolida- 

tion became perfect, has been detailed by Dupuy.' The fol- 
lowing case, kindly furnished to me by Dr. Condie of this city, 
also strikingly shows the influence that may be exerted by a 
state of pregnancy upon the consolidation of fractures. S. R., 
jet. 36, on the 13th of October, 1820, being then in the eighth 
^L month of her third pregnancy, fell in going up stairs and frac- 
^m tured her right humerus immediiilely below the insertion of 
^^ the deltoid muscle. The fractured bone was carefully ad- 
justed within half an hour after the accident, and, the patient 
being to all appearance in perfect health, a speedy union was 
anticipated. No union occurring, Dr. Physick saw the patient 
on the 13th of November, and carefully examined her arm. 
He remarked, that, according to his experience, fractures oc- 

Icurring in pregnant females often remained ununited until 
nftjsr parturition, when union very generally and rapidly took 
place, and believed this would be the case with S. R, provided 
motion at the i-eat of injury was guarded against. 
On the 27th of November, the patient was delivered of a 
healthy child, rather above the common size, and by the Slst 
of December the bone had become firmly united. 

Whether the states of pregnancy or of suckling have any 
direct effect in preventing union of the bones, or whether this 



' Joum. lie Chirurg., 1645. 
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is oDiy io consequence of the debility which these condttioDS 
of syfltem often induce, is undetermined. I am myself inclined 
to adopt the latter supposition, and in support of it will ad- 
duce the cases reported by Sir Stephen Love Hammick. "I 
hove seen," observes this author,' " three cases of this sort, 
one of the leg, in a woman in the Srst months, who was ex- 
tremely debilitated from an incessant irritability of stomach, 
causing her to reject all her food, but as the pregnancy ad- 
vanced her stomach became tranquil, when on recovering her 
strength the bone united. Another had .1 fracture of the 
humerus in the latter months ; the patient was in a state of 
great exhaustion; after her delivery she would persist in 
nursing the child, which continued her weakness, and it was 
not till two months after she consented to wean it that the 
hone united by the vigor of the system liaving returned. The 
third was in the last months of pregnancy, and after delivery, 
not attempting to nurse the infant, she rapidly improved in 
health, and the limb quickly got well." 

Cancer has been placed among the causes which hinder the 
consolidation of fractured bones, though perhaps by the gen- 
erality of authors it is denied to exert any influence over the 
process. "Women laboring under cancer," says Sir B, 
Brodie,' "are liable to a similar disea.se of different bones of 
the body, which then become brittle and very liable to break. 
I saw an old woman dying of this disease who in turning in 
bed broke the femur; union took place here as well as under 
ordinary circumstances. I attended a lady who had cancer of 
the breast, and a scirrhous affection of the collar bone, and one 
day in moving her arm, the collar bone was broken, but it 
united just as if it had been a heallliy bone." Mr. Liston* 
has recorded the case of a female, ast. 49, affected with carcino- 
matous tumors under the jaw and in both breasts, as well as 
in the uterus and other internal organs, in whom firm union 
ocourred after two fractures of the left and one of the right 
humerus, all received within fourteen months, and produced 

' Practical Remarks on Amputation, Fractures, etc., p. ISl. 

• Lond. Med. Gan., xiil. |>. 58, 1833, 

^ Practical Surgery, 3d American edition, p. 100. 



I 



OCCDRRBKCE OP KOS-USIOJI AFTER FRACTURES. 29 

by very slight causes. Mr. Coates and Sir Charles Bell' have 
given, each a case, of fracture occurring in cancerous patients, 
re no sort of onion had formed after eight and six weeks, 
and where cancerous matter was found deposited in the bones, 
M. Coiing' describes the case of a woman, aged sixty-eight, 
affected with an eneephaloid tumor of the neck, who fractured 
the femur in the act of stooping to urinate, in whom no union 
took place, and on dissection, fourteen months after the acci- 
dent, the same eneephaloid matter was found to be developed 
to a great extent around the fractured bones. I have seen two 
iiistances of fracture of the femur in middle-aged persons, 
produced by slight causes, in which like deposits were found. 
Afler a very careful examination of what has been written 
upon the subject, I believe it may be stated that, where the 
fracture arises in consequence of a true cancerous deposit 
around, or in the interior of the bones, and producing absorp- 
tion of their tissue, no anion takes place, but where, as is 
usually the case, it is owing to a mere brittleness of the bones 
occasioned by what has been denominated by Mr. Curling 
eccentric atrophy, fractures, though occurring from very slight 
causes, will unite readily. 

Fraijility of the Bones. — The same cause which gives rise to 
undue fragility in the bony structure might, a priori, be sup- 
posed to retard, if it did not altogether prevent, their consoli- 
dation after fractures. Experience however proves this not 
to be the case, and generally, indeed, it may be said, that, 
where a proneness to fracture from trifling causes exists, these 
accidents are repaired with great facility. Dr. Good* mentions 
the instance of a lady ait, 72, who broke both femurs by 
merely kneeling down at church, and who had the humerus 
also broken in the eflbrts made to remove her, without any 
violence, and with little pain. Scarcely any constitutional 
disturbance followed, and the bones united in a few weeks. 
Mr. Tyrrel* had under care a patient who had suffered twenty- 
two fractures, and the accidents were repaired with greater 

' Lond. Med. Gb2., xill. ' Archiv. G<5n., vol. xsxvii, p. 527, I83i. 
• Study ofMedicine, \. p. 332, 3d pd. 
' SI. Tliomns'a Hosp, Reports, vol. i. 
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facility than io other individuals, the feimir being perrectly 
Arm at the end of three or four weeks. An interesting 
history has been furnished by Dr. PauH of Landau' of an 
hereditary brittleiiess of the bones occurring in a healthy 
family, and one apparently free from any scrofulous or other 
taint. Three of them had each had two fractures, another 
three, either of the arm or leg; one of them had as many as 
five fractures of one or the other extremity, all produced with- 
out any considerable violence. In every instance the fracture 
was speedily cured, generally the callus being perfectly firm 
at the end of three weeks, and, when the same bone was broken 
a second time, it never occurred at the seat of callus. Pro- 
fessor Gibson' speaks of the case of a young man who in a 
period of twenty-three years experienced twenty -four fractures. 
From infancy be had been subject to fractures from the slight- 
est causes, and his limbs had all been repeatedly broken, even 
from so trivial an accident as catching the foot in a fold of 
carpet whilst walking across the room. The clavicles had 
been fractured eight times. The boy always enjoyed excellent 
health, and the bones united without difficulty or much de- 
formity. The same author furnishes four other cases, observed 
by different gentlemen in our country, in all of which fragility 
existed in remarkable degrees. In the cabinet of M. EsquiroP 
the skeleton of a rachitic woman is to be seen, in which exist 
traces of upwards of two hundred fractures, all more or less 
firmly consolidated. 

Scurvy, feveTs of a low type, or any other disease inducing 
great debility or actual prostration, may also provent the re- 
parative process after fractures from taking place as in ordi- 
nary cases. 

The cause of want of union is sometimes to be found in the 
(general impoverished and had stale f>f the st/stem, produced by 
improper abstinence from food, or the withdrawal of an 
habilnal stimulus. Tlie following cases illustrative of this 
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cause are given by Sir B. BrodieJ "A geatlemaa was grow- 
ing fat, and, not liking to do so, lie placed Uimself on a very 
slim diet, though accustomed to good living previoasly. After 
eIx months of starvation he broke his arm, and the bone 
would not unite. I saw him many months afterwards, and 
there was scarcely any union, even by soft substance. An- 
other patient about whom I was consulted, a lady, was grow- 
fat, and thought she would also prevent it by pursuing a 
similar system of diet. Some months afterwards she broke 
her arm, and union did not take place." A striking instance 
of the same cause in preventing union is related by M, Noel," 
, of a girl, aetat. 18, of good constitution, in whom no attempt 
at union had taken place after a fracture of the leg at its 
middle part, at the end of eight months, The patient was 
greatly reduced from want of nourishment, she having sub- 
sisted for some lime upon six ouneea of bread, with water, 
per diem. Supposing want of union to depend upon insuffi- 
cient nourishment, she was placed upon a good diet, and about 
six weeks aflerivarda union of the friiciured bones was perfect. 
Beckett relates the case of a patient, (otat. 23, with fractured 
OS humeri, in whom the loss of a large quantity of blood, and 
ihe denying him a competent sustenance, prevented reunion 
till the end of nine months' Mr. AVilson* mentions an in- 
slance in a woman with a fractured leg, who had led an in^ 
temperate life, but who after her accident had been refused 
strong liquors, where union did not occur, but, upon a mode- 
rate quantity of spirits being allowed ber, it got well almosi 
immediately. On the breaking of her other leg, which hap- 
pened within a year after her first accident, spirits were not 
entirely refused ber, and the bones united in the usual time. 
A very curioua case has been recorded by Mr, Fowler, oi 
Cheltenham,' showing that, while a patient was suftcring from 
haimoptysis, nature furnished the cartilaginous cement very 
abundantly ; and that, when this symptom ceased, the earthy 

' Load. Med. Oa.?.., xiii. p. 5B, 1833. 

' Prii de I'Acad. de Cliiriirg., v. p. 45, Svo., Paris, 181D. 

' Cliinirglcal ObaervnllouB, p. 10. 

' On Uie niunau Skeleton, 1830. p. S27. '^ 

• Mcd.-Ciiirurg. Rev., vol. vii. p. 5T1, N. S., 1827. 
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matter was liberally supplied, and a large portion of the car- 
tilaginous medium removed. The subjert was a male, aged 
fifty, of a consumptive tendency, who fractured his femur. 
For the first three weeks he appeared to do well, and then be- 
gan to complain of pain in the chest, and had bloody expec- 
toration. About the seventh week callus was found to have 
been profusely deposited around the seat of fracture, being 
"a mass nearly equal in size to the head of a new-born infant," 
but, so entirely deficient in earthy material, that the weight of 
the leg was sufficient to bow the thigh at the fractured part. 
The bone was again adjusted as before, the expectoration 
suddenly ceased, the appetite, appearance, and strength r.'ipidly 
improved, and at the end of the twelfth weelr the callus had 
diminished to nearly half its size, and the patient could bear 
his weight upon it. A case in which want of union may per- 
haps be attributed to slim diet together with repeated bleed- 
ings, is given by Dr. Hewson.' This patient was admitted 
into the Pennsylvania Hospital in March, 1827, on account of 
an imperfect union of the tibia near its centre. In August, 
1818, botli bones of the leg were broken. He was subjected 
to a severe antiphlogistic treatment, and lost several pounds 
of blood. It was not until six weeks after the accident that 
lie was allowed any portion of animal food. Other striking 
illustrations of the effect of an altered mode of living may 
be found in the Medico- Chirurgical Review for January, 1836. 

The influence of a low diet, Jong continued, upon the parts 
interested in compound fractures, must have been noticed by 
all surgeons, and the good effect produced in such cases by an 
increased diet, and the allowance of an accustomed stimulus, 
«s wel! in causing the more rapid deposit of callus, as in im- 
proving the state of the wound, have been observed. That 
the large abstraction of blood alone will not prevent the for- 
mation of callus is well seen in the following cases. 

Isaac Yorke, letat. 19, was admitted into the Pennsylvania 
Hospital October 5th, 1801, for fracture of the right thigh. 
His accident had happened one week previously to his admis- 

' North American Journ. for Jan. 18S8, p. 11. 
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sion, during which time he had been delirious, and had under- 
gone five bleedings, in aU amounting to one hundred and two 
ounces. He continued to do well until the 7tli, when his de- 
lirium returned, and between ihia date and t!ie loth he wag 
bled at different times to the amount of ninety ounces, making 
in all one hundred and ninety-two ounces; from the 16th he 
recovered rapidly, and was discharged from the hospital Jan- 
uary 13th, 1802. 

Jaa. Orr, jetat. 32, was admitted May 16tb, 1804-, for com- 
pound fracture of the leg two inches above the ankle, and 
injnry of his thorax. Great pain and difficulty of breathing 
followed the accident, to relieve which he lost thirty ounces 
of blood in the first twenty-four hours following it. On the 
20th delirium set in, and in the two following days sixty-two 
ounces more of blood were taken from him, making in all 
Dinoty ounces ; after this his symptoms abated, and he re- 
covered rapidly.' 

The influence of the nervous system over the processes of 
reparation iu the body is well known, and that want of nervous 
t'njluence might alone be sufficient to prevent consolidation 
after fracture from occurring, has been supposed. That it 
may be a sufficient cause there can be no doubt ; an instance is 
mentioned by Mr. Travers,' in which union failed to proceed 
after a fracture of the leg that was paralyzed from fracture of 
the lumbar vertebrm, although the humerus, broken at the 
same time, united perfectly in the usual period, Mr. Benjamin 
Phillips* has seen a case in which the .same injury that frac- 
tured n man's leg injured the lower part of the spine; he lived 
five weeks, but there had been no effort at reparation. Dimin- 
ished nervous influence will not, however, in all instances, 
hinder the formation of callus, as is shown by a case recorded 
by Mr, Busk,' of a gentleman, aitat. 65, who had been more 
or less paralytic for upwards of twenty years, for the last 
twelve or fourteen of which he had been completely deprived 

' Penn. HoBp, Case Book, i, pp. 27, 31. 
* FuTtlier Inquiry, etc., p. 438. 
■ Lood. Med. Gnz. For May, IMO, p. 827, 
< Load. Med. Gnz. Tor April, 1840, p. tl7. 
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of all power of motion and sensation from the loins down- 
wards, who fractured hia left leg below the middle; and in 
whom at the end of five weeks the bones bad firmly united. 

Another instance of the same kind has been reported by M. 
Eeynaud' in which the formation of callus and firm consolida- 
tion took place in the usual time, and Mr. Toogood^ attended 
a man who had for many years been in a weak, nervous, and 
half-paralytic state, who broke his femur by turning in bed, 
which was treated in the common way and united after a con- 
siderable time. Roechling has proved by experiments upon 
young dogs, that the formation of callus, though not entirely 
prevented by division of the nerves of an extremity, waa 
nevertheless greatly retarded, and indeed did not take place 
perfectly.* The last experimenter whose statement I have 
seen on this matter' asserts, that where the sciatic nerve was 
resected in lambs consolidation of a fracture took place as 
perfectly and rapidly as where the nerve was untouched. 

Three interesting cases of fracture have been reported to 
the Socidt^ de Chirurgic by Baron Larrey, to prove the facility 
of the produclion of fractures in paralyzed limbs. In one of 
the eases there was incomplete paraplegia of the lower limbs, 
with increased sensibility. During a moment of auffering, the 
patient had to put one of his legs upon the other, while ho 
pressed upon the thigh with his hands, and the femur broke 
at about its middle. The fracture was very long in being 
cured, and the patient died from the progress of his paralysis. 
In a second case, there was also paraplegia besides amaurosis. 
In making an effort to put on a boot, the patient, aged thirty, 
broke the femur in its lower part. The fracture was com- 
pound and the upper fragment protruded. The spasmodic 
movements prevented the contact of the fragments, but never- 
theless, irregular consolidation took place. The patient died. 
In the third case, there was incomplete paraplegia in an officer, 
aged forty. The fracture was oblique, and caused by an effort 

' Jouni. Ae Cliirurg., p. 34D, 1843-4. 

' Provin. Med. Journ., toI. sx. I8i2. 

' Quoted from MiescLer, "Dc iDSammatione Ossium. Boroliiii," 1836. 

' OHSer, vol. i. p. 330. 
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lo take off his boot, and was at the inferior part of the bone. 
More than ten months have elapsed, and consolidation has not 
yet taken place." 

Culling off the direct supply of blood to an extremity by liga- 
ture of the principal arterial trunk might, a priori, be supposed 
sufScient to retard union after fracture. This however does 
not seem always toexerta marked influence upon the process. 
Petit' mentions a fractured leg accompanied by rupture of the 
anterior tibial artery, in which union was effected in the usual 
way. In the Surgical Essays of Mr. B, Cooper, is a case of 
fractured femur accompanied with injury to the popliteal artery, 
where, although the femoral was taken up, the fracture waa 
soundly united in six weeks. In a case, however, of a similar 
kind, reported by Dupuytren,' the work of consolidation went 
on slowly, the nutrition beitig weakened in the limb by the 
ligature of the artery. At the end of the first month, the callus 
had scarcely began to be formed; at the termination of the 
second, union was very weak, and it did not become perfectly 
solid till after the expiration of four months. In animals, 
such as guinea pigs, rabbits, etc., Brodie lias found by expe- 
riment, that the reparative process in a fracture of the thigh 
bone is delayed in its commencement for a week or a fortnight, 
by placing a ligature on the femoral artery, hut at the end of 
that time union goes on as though no such operation had been 
done.' 

Bfifard* has shown that the period at which the epiphyses 
are joined to the diaphyses of the long hones, depends upon 
the direction of the nutritive artery — for example, it is found 
that in the humerus, where the directiou of this vessel is from 
above downwards, consolidation takes place soonest at its 
inferior extremity. In the forearm, the course of the nutrient 
vessel is from below upwards, and here consolidation of the 
epiphyses is found to occur at the elbow sooner than at tlie 
wrist. In the inferior members, on the contrary, the epipliyaea 

' Mad. Times und Gna., toI. xvi. K. S., 1858, p. U. 

* Mnl. (leB Oa, quoted from tlie tliesis of Bfrard, p. 27. 

» Lemons Omlps, Iv. 018. ' Lnncet, i. p. 381, 1840-1, 

• Archives Qi5n6niles, xmtU. p, 170, 1835, 
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composing the knee are the kst which become firm, hecause 
in the femur the notritious artery runs upwards, and in the 
bones of the leg it courses from above downwards. Aware 
of these facts, M. Gueretin' was led to examine into the in- 
fluence which the direction of the nutritious arteries exerted 
upon the consolidation of fractures, and has asserted that un- 
united fractures are most common in the points opposite to 
the direction of the nutritive vessel. The following analysis 
of 35 cases, to show the relation between the seat of ununited 
fractures and the nutritious vessels, copied from his paper, 
possesses much interest: — 

Ilumcrua 9 Aliove the entrance of the nutrient artery (upper half of 

Do. 4 Below ilie catrance of the nutrient artery (lower half of 

Forearm 1 Above the entrance of the nutrient Teaaelsof llio two bones 
(superior third). 
Do. 7 Bfiow the entrance of the nutrient vpEselsof the two twnes 

(lower half). 

esBel (superior ha!f ). 

vessel (lower half). 

vessels of the two bones 



Above the ealmnce of the 
Below the entrance of the i 
Above theentraiiceof iheni 

(superior third). 
Below the entrance of the 

(lower half). 



vessels of the ti 



As the seat of the entrance of the vessel varies, though but 
little, and very rarely, cases of non-consolidation have been 
taken for this table which are distant at, least one inch from 
the point usually assigned for its entrance. 

In addition to tho researches of M, Gui^retin, it has been 
shown by Mr. Curling,' that, in fractures of the long bones, 
the portion below the entrance of the nutrient artery becomes 
gradually atrophied, being supplied only by the periosteal 
branches. Thus, in femurs fractured below the entrance of 
ibis vessel, the inferior cavity of the lower extremity becomes 
enlarged, the cancelli expanded, and the walls thinned. A 
like alteration is observed in fractured tibia, whilst in a hu- 
merus, broken near the middle and somewhat above the 



' Presse Mifdicale, i. p. 45. 



* Med.- Chir. Trans., \^. 



S^titTRRENCE OF NON-UNION AFTER FRACTURES. 37 



^^^^^^^^OTfirRREl 

^B entrance of the nutrient artery, the upper portion was the seat 

^ of change. My own researches on this point do not, however, 

confirm those of M. Gu^retin. An analysis of 41 cases in 

which I find the exact point of fracture indicated, gives the 

following result: — 

Bga» Nd. or 

Tliimenis i Aliovc the entraace of tlie iiiitriout artery (uiipcr lialf of 
Do. Below Ibe enlraiice of llie uulrionl artery (loiver balf of 

Forenrm 1 Above llie entnmce of Ilie nutrient vessels of tbe two bones 

(superior Ibird). 
Do, 3 Below the entrance of tlie nuirient vessels of the two bouea 

(lower half). 
Femur 7 Above I1ie eutratice of tiie nutrient vessel (upper half). 

Do, Below the entrance of Ibe nuirient vessel (lower Lalf). 

Leg. 1 Abovelhcenlranceof Ihe nutrient yesselsof llie two bones 

(superior third). 
Do. 10 Below the entraace of the nuirient vessels of !he two bones 

(lower half), 
vii/vancef^ajs is placed among the causes which a! ways retard 
the consolidation of fractured hone.s, though the reading of 
observations reported, and daily experience, do not confirm 
it. In some cases of this kind, I have seen the callus deposited 
and firm union occur remarkably soon. In 1838, two instances 
in which this took place were treated by me at the Pennsyl- 
vania Hospital. In one of them, occurring in a man aged 
ninety, the humerus was fractured near its middle, and under 
the usual treatment, firm union took place at the end of six 
weeks. In the other, a decrepid female, aged eighty, who died 
from exhaustion eighty-four days after fractures of the middle 
of the femur, and the ilium, the mass of matter thrown out 
around the fractured portions was truly astonishing. An in- 
stance ia mentioned by Professor Horner,' in which a simple 
fracture of the os humeri occurring in a female, aged ninety, 
was firmly united at the end of five weeks. Firm union of 
an oblique fracture of the femur near its middle, on the forty- 
fourth day, in a woman eighty-nine years of age, is recorded 
by Dr. Henderson,' and the same result in six weeks in the 

' Treatise on Anatomy, 1, p. 97. * Lond. Med. Oa2,, Jan. 1843. 
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arm of a woman, in lier eiglily-seventli year, 13 noted bj 
Paul,' Adverting to the supposed influence of old age in 
causing imperfection or fuilure of bony union, Dr. Wright 
thus gives iiis experience : " I have been frequently struck 
wilh the resources of the system in old age, as displayed in 
the prompt and perfect repair of injuries both of the sofl and 
solid parts of the body. In the closing of wounds, the filling 
up and healing of extensive ulcers, and the firm reunion of 
fractures, it has occurred to me to observe all those processes 
nccomplished with a facility and completeness scarcely ex- 
ceeded at any age, in some instances where llie subjects of sucli 
accidents bad passed the eightieth year of life."' Bonn,' how- 
ever, has furnished two observations, where advanced age 
appeared to be the only circumstance which retarded the for- 
mation of callus. Some idea of the influence of age in the 
production of false joint may be derived from an analysis of 
112 cases extracted from our table, in which the age is noted. 

Of tbc Bge of 20 and under llicrc were ... 14 
Between Ike ages of 20 und 30 there were . . 53 
Between tlie ages of 30 and iO " " , , . 31 
Above tlie age of 40 ■' " , .24 

U3 
According to Larrey,' even the season and atmospheric 
temperature may exert some influence upon the consolidation 
of fractured bones ; he relates that the gunshot wounds of the 
superior extremities complicated with fracture, especially 
those of the humerus, received by the French soldiers in 
Syria, although dressed according to art, were almost all fol- 
lowed by accidental articulation, which be attributes to the 
following causes: — 

1st. To the continual motion to which the wounded were 
exposed after their departure from Syria, until their arrival 
in Egypt, and being obliged to travel mounted or on foot. 

■ Lood. and Edln. tloath. Joum., vol. i., 1841. 

• Amer. Joura. of Med. Sci., tv. p. 373. 

' Descripl. thesauri ossinm morb., p. 60, 01, 1783, quoted from BSrard's 
tbeeis, p. 7. 

* Clinique Chirugicale, torn, lii, p. 459, 1630. 
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2d. To the bad quality of tUeir food, and to the brackish 
water that they were forced to drink on this tedious journey. 

3d. To the state of the atmosphere in Syria, that is altnoat 
deprived of vital air, and loaded with pernicious vapoFH 
arising from the numerous marshes near which they remained 
a long time. 

The local causes which may hinder the consolidation of 
fractured bones, are various. 

let. Frequfiit motion of the part. — Thismay be owing either to 
indocility and perverseness on the part of the patient, to remov- 
ing patients from place to place after these accidents, or to a 
want of a proper apparatus wherein to confine the fractured 
limb, or of skilful treatment. Too much motion from injudi- 
cious management of the fracture by frequent dressing, or the 
laying aside of gplitits, and the use of the limb at too early a 
period after the accident, may also give rise to it. Mr. Drum- 
raond, speaking of the little attention shown to severe injuries 
by the natives of New Holland, says: "The same indifference 
is shown to a fractured extremity unless it be a lower one, and 
that of the thigh, consequently no bony union is found to 
take place in such cases; and, indeed, at this period, both 
their sable majesties of the Sydney blacks are found to have 
artificial joints of the forearm,'" Frequent motion of a frac- 
tured limb is the only cause of want of union mentioned by 
Celsu;!. Mr, Amesbury' considers want of rest to ha more 
frequently the occasion of deficient union than any other, and 
considers it to have been the primary cause in almost all the 
cases which he had examined. Tlie opinion that want of 
union is to be attributed most generally to some defect in our 
treatment, is held by Dr. J, R. Barton,' Liston,* Key,' Mao- 
farlane,* Malgaigne,' and many other surgeons who have 
written upon the subject. Out of 4i cases extracted from the 
table appended to this paper, in which the occurreuce of pseu- 
darlbrosis has been set down by the authors to some particular 

' Edia. Med. and Surg, Joum., vol. Ivli. p. 118. 

* Lot citat., p. 1B7. ' Mfdical Recorder, is. p. 370, 1828. 

* Lancet, II. p. les, 1835-G. ° Loud. Med. Qaz., ir, p. 202, 1829. 

* Ediu. Med. and Surg. Joum., xlvll. 1837. 

I Trritfi des FractureB, lom. 1. p. 156, Paris, 1847. 



40 COXTBIDUTIOSa TO PRACTICAL SUBOERY. 

cause, 22 may, I think, from what is stateJ, be fairly attri- 
buted to motion in the fracture caused by neglect, or entire want 
of treatment. The information on this point, however, derived 
from the table, cannot be entirely depended upon, little or no 
attention seeming to have been directed to it by most of the 
reporters of the cases.' 

The following cases are well adapted to show the effect of 
motion in retarding the union of fractures : — 

A healthy seaman of good habits, letat. i5, entered the 
Pennsylvania Hospital February 17th, with a fracturo of the 
thigh near its middle part, wliioh had occurred at Porto Rico, 
twenty-one daj'9 previously. The accident had been produced 
by a hogshead of sugar rolling over upon his limb, and had 
been properly dressed by a surgeon, soon after its occurrence. 
A day or two after hia injury, the vessel to which he be- 
longed sailed for this port, and from that time the treatment 
of the limb was superintended by the captain, the extremity 
being placed in a long fracture-box, extending to the groin, 
and the foot fastened by means of a handkerchief to a cross 
piece at its bottom, the fractured part being at the same time 
supported on its sides by pasteboard splints and thick pieces 
of sail cloth. 

Upon admission, the limb was found to be free from swell- 
ing or excoriation. No callus appeared to have been thrown 
out around the fractured fragments, which admitted of much 
motion. The upper fragment was drawn outwards, and the 
lower was thrown inwards and a little upwards, the limb 
being about one inch shorter than that of the opposite side. 
In order to place the fragments in good position, and make 
moderate pressure over the thigh, Desanlt'a apparatus was 
applied to the limb, though but little extension and counter- 
extension was made, and a full diet with porter was directed. 

By the 14tli of March a considerable mass of callus had been 



' To show how fur tliis is Ihe case, I may mention that in i 
(femur) the occurrence of false ioint is attributed, by llie gentleman ruporling 
ii, to an attack of cbolera morbus, wliile it is stated at ibe same time that 
tlie patieut, wlio vi&b tfeated witli Amesbury's apparatus, was suffered to 
move tbe limb as oftcu sa he Ulied, and to liave bis bed made ever; second 
or tiiird day. 
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tlirown out about the fractare, but there was still motion; 
pressure with pasteboard splints, moulded to the limb by 
previously weltiug tbem, and firmly applied by means of a 
roller, commeucing at the foot, was made use of, the long 
splints being continued. 

On the 26lb, the union seemed firm, and the long splints 
were removed so as to allow the patient to move his limb about 
the bed, the pasteboard being continued. 

On the night of the 28Lh, he re-fractured bis limb at the 
point of previous injury, by turning over in bed during 
sleep, and entangling bis foot in the sheet, in consequence of 
which the long splints were again employed. By the 17th 
of April, the limb was found to be again consolidated, when 
the apparatus was removed, and on the 7th of May he left 
the bouse with a good and very slightly shortened limb. 

Another case of fractured leg of some atauding, which had 
occurred and been treated at sea, a^tat. 23, met with his acci- 
dent on the 7th of November, by a blow from a cable. Both 
bones were fractured near tlie middle of the leg. He stated 
that ten days after hia accident, ulceration over the injured 
part occurred, after which the bone protruded. On the 29th 
of November be arrived here, and was brought to the hospital, 
at which time the extremity of the upper fragmeut was pro- 
truding, and was removed by my colleague, Dr. Peace, the 
limb being afterwards placed and retained in a good position, 
in a fracture-box. About the middle of January, a small 
piece of bone came away, when the wound soon cicatrized, 
and on the 28th of March he was discharged cured, union 
I baving been firm for some time previously. 

A third case of delayed consolidation after fracture of the 
leg, treated at sea, occurred in the person of a sailor aged 22, 
who was admitted on the 23d of March. His fracture was in 
the lower third of the limb, and bad happened twenty-three 
days previous to admission, from a blow upon the part. The 
bones were quite loose when admitted, and some rising of the 
upper fragment was present. The limb was placed, properly 
supported, in a good position in a box, and a generous diet 
■Howcd. Pressure by means of pasteboard splints and a 
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roller were after & shoH time applied, and by the 14tli oCg 

April union was complete, and a large amount of callus sar- 
rounding the broken bones. The limb was now removed 
from the box, and on the 5th of May he left the hospital 
cured. 

2d. From the fractured ends beimj widely separale, or front 
their not being kept closely in contact. — Where there has been a 
loss of substance, the nearer the ends of a fractured bone are 
laid, the easier will consolidation take place, and though 
want of union after fractures may undoubtedly follow the 
first of these causes, yet its occurrence in such cases is not 
constant. The length of bone that may be removed from 
fractured limbs and regenerated, often even under unfavorable 
circumstances, or in debilitated subjects, is truly astonishing. 
In the case of a boy, a;tat. 12, who came under my care in the 
Pennsylvania Hospital in 1837, two inches of the tibia was 
removed, notwithstanding which. he was discharged cured id 
eleven weeks with shortening of the limb of but half an inch, 
the space occupied by the removed bone being filled by a 
firm and even callus. Van Swieten' relates that he saw a 
fragment of the tibia four inches in length, removed after a 
fracture, and replaced at the end of ten months by a firm 
matter without shortening of the limb. Gooch' notes a case 
in which five inches of the tibia was lost, and supplied by 
solid bone. Mr. Phillips* mentions a young man ia whom 
five inches had been removed with a similar result. La Motte' 
narrates two remarkable instances of a like kind, in one of 
which six inches of the tibia was removed after the accident, 
notwithstanding which the fragments were united at the end 
of eight months without shortening, by a firm callus. Many 
similar cases are to be found in the records of our science, and 
all hospital surgeons must have witnessed such, in a greater 
or less degree. 

The consequence of want of close contact between the frac- 
tured surfaces is well seen in the patella, olecranon, and os 

' CommectaricB, i. p. 514, | 343. 

• Cliinirpcal Works, ii. p. 385. ' Lond. Med. Goi., May, 1840, 

' TraiiL- de Cliimrg., ii, pp, G75-379, 3d edit, 1771. 
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cnlcis, all of which unite by bone when brought strictly in 
apposition, but, as this is iu most cases impossible to eft'eot, 
are found generally united by a fibro-ligameiUoua matter of 
greater or less length, according as the fragments have been 
more or less widely separated. The difficulty of retaining 
the bones in close contact in oblique fractures, is, in the opin- 
ion of many, a very common cause of deficient bony union. 
To place the fragments in contact in these cases, extension and 
counter-extension is kept up, and often the force exerted is 
in so great a degree as to cause Buffering to the patient, and 
is by him, or his attendants, relaxed after the departure of the 
surgeon. At the following visit, displacement is found to 
exist, and in endeavoring to avoid deformity, the surgeon 
extends the limb. Pain ensues, and the apparatus ia again 
loosened, and this is repeated until from the constant slipping 
of the fragments over eacli other, either the ends of the bone 
become smoothed off, and as it were cicatrized, with a large 
and missiiapen callus thrown out around each extremity, or 
else bony matter ia not deposited in suiBcient quantity to sur- 
round the fractured ends, which continue loosely united by 
means of a fibro- ligamentous matter. 

3d. From iHssasc of Che fraclnred exlremitiM. — This is par- 
ticularly the case in compound fractures where necrosis 
follows. In these injuries, if the periosteum be torn off from 
the ends uf the bone, these parts at once lose their vitality, 
and the suppuration kept up around the fragments during 
exfoliation hinders union from occurring till a late period, in 
addition to which the long confinement necessitated by such a 
slate exerts a noxious influence upon the constitution of the 
patient, and by this means still further retards the work of 
reparation. The case cited by Fnivre' was of this kind. The 
seat of fracture was in the tibia, and had existed for seven 
months. A portion of the whole cylinder of the bone, one 
and a half inches in length, was found loose and was removed, 
and the ends cauterized with a hot iron; six months after 
which a perfect cure had taken place. Schmucker' also relatea 

■ Anden Joum., Ixviii. p. 210. 

■ Venn. Clilr. Bclirir., qaoied from S. Cooper. 
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a case of fractured leg in whicb necroaia of a portion of the 
tibia followed, and no callus was formed at the end of eight 
months, a sinus remaining on each side of the leg. Theaiouses, 
at the end of the time stated, ^ve^e laid open, and the dead 
pieces of bone extracted, by which means the impediment to 
the formatioD of callus was removed, and the fracture became 
firmly united in two months. Sometimes, however, the necro- 
sis is only the remote con.sequence of the injury. Pieces of 
bone are completely broken oft' at the time of accident, but 
still retain their life, and are embedded in the provisional cal- 
lus, and when the fracture is almost consolidated these lose 
their vitality and act as foreign substances, giving rise to 
inflammation, which destroys in the course of a few days all 
the solidity of the callus, and postpones for a long time the 
cure. Mr. Ameabury' mentions his having seen a m;in with 
a fractured humerus accompanied with necrosis, in which no 
union took place, and the arm was amputated. I have myself 
had occasion to observe a fracture of the leg accomponied with 
caries, in an elderly woman, where union failed to occur, and 
amputation was performed by request of the patient. Hil- 
danus,* Duverney,' Petit, Ileister,* and many other authors, 
have recorded similar facts. Interesting cases in which the 
development of hydatids in the medallary canal prevented 
the formation of callus have occurred to Webster,* "Wickham,* 
Dupuytren,' and a highly interesting case of the same nature 
occurring in the humerus, and cured by the seton, has beea 
given by Mr. Crompton of Birmingham.^ Amesbury' has seen 
the same thing follow the existence of abscess in the bone. 
Mr. Arnott'" amputated the limb of a patient in Middlesex 
Hospital, in consequence of a fracture of the leg which had 
occurred in the situation of a node, and remained ununited at 



' Loc. dt., p. 107. • Opera, IBS, cent. ii. Obs. 68. 

' Mai. dea Os. ' Surgery, Trans. 1703, p. 128. 

' New Eng. Journ., Tiii. p. 20, 1819. 

* Lond. Med. and Pliys. Journ., ii. N. S. 
I Journ. H^bdom., sii. and ix., 1833. 

» Lond. Med. Oaz., vol. li., N. S., 1850. 

* Op. cit., p. 107. '" Lond. Med. Oaz., June, 1840. 



OCCtTBRBKCE 0? THOTi-VmOTI AFTER FRACTCKB3. 

I tlie end of a year: the fibula in this case was firmly consoli- 
dated. The general rule, however, that broken diseased bones 
i will not unite, is not absolute. Dr. Peirson^ has aeen repeated 
L instannes of rapid cousolidation in bones so diseased as to be 
I broken by a very small degree of force. I had a patient, says 
I Sir B. Brodie,* " in whom some of the bones had nodes upon 
them, and were much enlarged. A portion of the clavicle 
' was enlarged, and much diseased besides. This man broke 
the collar bone through the diseased part. I bound up hia 
arm, and it united as soon as ordinary fractures." In the fol- 
lowing case treated by me at the Pennsylvania Hospital, want 
of union was evidently kept up by a necrosed state of the 
ioferior fragment, after the removal of which a perfect cure 
, was effected. 

The patient was a healthy farmer from Clearfield County, 
PeDDsylvania, aged thirty, who was received on the 9th of 
t, 1837. He stated, that on the 29th of May previously, 
jded wagon had passed over his arm and produced a sira- 
^liB fhicture, which was dressed by a neighbor, with three 
board splints fastened tightly by a bandage around the injured 
part only. On the second day after its application, in conse- 
quence of violent pain at the seat of fracture, and great swell- 
ing of the hand and forearm, a physician was brought to Siini 
from a distance of m:iny miles, who removed the dressings. 
Upon removal, the soft parts at the anterior and inner aide of 
the arm were found to be mortified, and, in twelve or fourteen 
days afterwards, separated, and left t!ie bone projecting some 
I two or three inches. He suffered during this time from severe 
I intlammation of the arm, accompanied by fever and a profuse 
Idischarge of pus; and after recovering in a measure his 
I Strength, he set ofl" on foot for Philadelphia, where he arrived 
■ the evening before entering the hospital. The seat of frac- 
Iture was found to be just below the insertion of the deltoid 
■niusole, and the inferior fragment protruded through an open- 
jiiig only large enough to admit of its passage. The end of 
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this fragment was of a yellowish-white color, and deprivetl of 
periosteum for the space of an inch or more, and not loose 
TSo bony union had taken place. There waa a small discbarge 
of pus from the part, and no pain was experienced on han- 
dling and examining it. A good deal of hardening existed at 
the point of fracture, but it appeared to be rather from thick- 
ening of the different tissues, than from a deposit of callus. 
His general health was good, On ihe 30lh of September the 
projecting portion of the bone waa found to be loose, and was 
removed; after which the wound soon closed, and union be- 
gun to take place. By the 1st of November union waa per- 
fectly firm. 

4th. The interposition of foreign bodies belioeen the /raiments 
has been generally stated among the causes which may retard 
union. Portions of bone which are completely detached, 
bullets or other foreign substances, sometimes remain between 
the extremities, and by keeping up profuse and long-con- 
tinued suppuration, so debilitate the system as to prevent the 
formation of callus, and give rise to this state. Rossi' notices 
It case of ununited fracture of the humerus, amputated by 
him after the resection of the extremities had been unsuccess- 
fully resorted to, in which the cause of non-union was found 
to be a ball contained in the medullary canal a little above 
the false joint, In some rare instances, however, nature 
removes the irritating effects of the foreign body, by giving 
it a covering of dense fibrous structure. A remarkable 
instance in which this happened after fracture of the femur, 
is reported by M. Vogelvanger.* Two years after the acci- 
dent the patient died, and M. V. found a piece of iron thirty- 
five lines in length, and five in breadth, completely sur- 
rounded by a deposit of callus. 

Slips of muscle, or of tendinous matter interposed between 
the fragments, have also been stated as causes of want 
of union. That in some instances these parts are found 
lying between the fractured extremities there is no doubt, 
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I but that it ever proves in itself a cause of non-union, I am 
not disposed to admit. In al! of tlie instances in which I 
find it mentioned as having existed, it is also stated that the 
fracture has been oblique, and the fragments more or less 
separated from each other. When this stale of things exists, 
any soft parts in the neighborhood of the fracture are neces- 
sarily forced into the space between the bones, and so remain 
until a proper position is givea to tlie limb and the fragments 
perfectly reduced; and where, from the size of the intervening 
part, this cannot bo at once done, the mere continued pressure 
of the ends of the bone would, in a very short time, if pro- 
perly adjusted, either cause its absorption, or else cansa it to 
take on the ossific action. The interposition of any soft parts 
betweeu the ends of a fractured bone, is justly regarded by 
Mr. Key' as a mere excuse for the occurrence of non-union. 
"It is the duty of the surgeon," he observes, "when he 
examines into the nature of the accident, and places the limb 
in splints, to ascertain that the fractured ends grate together; 
and if musele is interposed, to mitke extension in order to 
disengage the broken extremity," The case mentioned in the 
Dictionary of Cooper, on the authority of Sir James Earle, 

tis often quoted to show the possibility of muscular substance 
forming an impediment to the union after fractures. lie says, 
"I have seen a woman, under Sir James Earle, in the above 
hospital (St. Bartholomew's), whose os braohii did not unite, 
though it had been broken several months. Every attempt 
to move the bone occasioned excruciating torture. Tlie 
woman died of some illness in the hospital; and, on dissect- 
ing the arm, the cause of the fracture not having united was 
found to arise from the upper sharp pointed extremity of the 
^H^ lower portion of the broken bone having been forcibly drawn 
^^M up by the muscles, and penetrated the substance of the biceps, 
^^P in which it still remained." From this it is clearly evident 
I that the fracture was oblique, and the fragments much dis- 

placed; and this want of apposition in the fragments is surely 
filune a sufficient cause for the non-union, without seeking for 
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it in the interposition of muacular fibrea between the frag- 
ments. Besides, it is well ascertained t!iat ruusules, as well as 
all the other parts siirromiding a fractured bone, contribute 
more or less to the formation of the callus. An interesting 
preparation going to support this view, and much to the point 
in this particular matter, is mentioned in the Dictionnatrt de 
M&decine, xiii. art. Fract., 2d ed., as having been presented to 
the Anatomical Society of Paris, in which the fragments of a 
clavicle, separated to the extent of an inch by the subclavian 
muscle, were united together very solidly by two bridges of 
newly-formed bone, in the centre of which the muscle, itself 
osaified, was imjii'isoned. 

5th. Tiijht haiidnging. — That a tight bandage may prevent 
the restorative process from taking place there can be no 
doubt. Duveraey' thinks nothing in simple fractures so 
much opposes the formation of oalhis ns a too tight bandage. 
Pare' and Wiseman* also caution us in regard to its employ- 
ment. Sir B. Brodie explains its modus operandi, by sup- 
posing that the fracture does not receive a sufficient quantity 
of blood to allow of the process to go on ; but M. Malgaigne, 
with more reason, attributes it to the pressure preventing the 
deposit of the provisional callus. In support of the view of 
the latter it may be remarked, that Troja long since satisfied 
himself by experiment, that moderate compression in no way 
interferes with the process of reunion after fractures, but 
showed that a bandage tightly applied, without, nevertheless, 
being so much drawn as to cause any serious accident, pre- 
vented the formation of the provisional ctllus and its conse- 
quent consolidation. 

6th. The lon'j-continuedvteo/eoolinffappl%cationt,hj'\£.eepmg 
down vascular action in the fractured part, is ordinarily given 
as one cause of tardy union. These applications should never 
be continued after the subsidence of the acute inflammatory 
symptoms. By Mr. Araesbury, diminished action from the 
too long continuance of sedative or cooling lotions, is regarded 
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fts a frequent cause of tardy union,' Dupuytren regards them 

the same light. 

7th. The loo early vse of a fractured limb sometimes causes 
absorption of the callus to such an extent as to permit of 
motion in the part ; and if in such instances the moving nhout 
is continued, the friction kept up between the ends of the 
bone causes them to become rounded, at the same time that 
the surrounding tissues become thickened, and form a false 
joint. 

Though the above oftentimes cause the want of firm union 
after fractures, yet it must be confessed that want of consoli- 
dation occurs ia some instances, without our being able to 
trace it to any particular cause. One of the most authori- 
tative writers on the subject of ununited fractures, is unwill- 
ing to admit that in these cases, a cause cannot always be 
found. On this point, he thus expresses himself: "I have 
examined fi(^y-six cases of non-union, exclusively of those 
which 1 have witnessed in the neck of the thigh-bone, 
olecranon, and patella. The oonslilutions of three of these 
were decidedly bad ; another lind been much reduced by 
cholera, during llie recent state of the fracture. The remain- 
ing fifty-two, apparently, possessed constitutions, and enjoyed 
health equal to the most vigorous and healthy individuala 
that oame under observation." " In these cases, with the ex- 
ception of two which occurred during pregnancy, where con- 
stitutional causes might, under any treatment, have operated 
in a measure so as to retard the union, I thiuk the cause was 
purely local ; and for the most part, if the treatment had been 
such as to secure the fractured parts in proper apposition, and 
in a state of quietude, the fractures would have united at an 
early period.'" The experience here given is valuable, though 
allowance is to be made for any mere opinion on this subject 
from its author, inasmuch as this theory of the cause, or mode 
of production of ununited fracture,-?, was brought forward lo 
support arguments for the use of his peculiar apparatus in the 
treatment of these accidents. Equally good observers, and 
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cnreful practitioners, differ in belief from him, and tliat it 
sometimes happens that no firm union will take place in per- 
Bons enjoying apparent perfect health, even when regularly 
and judiciously treated, must be admitted. An instance of un- 
united fracture is mentioned by Mr, Samuel Cooper' which oc- 
curred in a strong and robust man, whose chief peculiarity 
seemed to be his indifi'erence to pain, where the ends of the 
humerus were cut down to, turned out, and sawn off by Mr. 
Long, in St. Bartholomew's Hospital, and the limb was after- 
wards put in splints, and taken the greatest care of; but no 
union followed. He also notices another case of a broken tibia 
and fibula, occurring in a subject who was a complete instance 
of hypochondriasis, which remained disunited for about four 
months; but afterwards grew together. M.Sanson' cites three 
cases of fractures, one of the leg and two of the thigh, that 
required from five to ten months of treatment before union was 
perfect ; and two Cases of false joints in the thigh, in which it 
was impossible to attribute this state of things to any appreci- 
able cause. Latta states that he had met with three instances 
of fractures purely transverse, in which, notwithstanding all the 
care that could be taken, no oalius was formed.* Ruysch and 
Van Swieten have reported several like facta, and other cases 
might readily be brought forward. 

So often indeed, does non-union occur after the most regu- 
lar treatment, that we should be cautious in ever attributing 
this state of things to any fault of the surgeon. That want of 
care in the treatment on the side of the practitioner, or rest- 
lessness on the part of the patient, does not hinder the forma- 
tion of callus in large quantity, must have been noticed by 
every one. In bad compound fractures, the large discharge 
of matter from the wound not unfrequently requires that the 
limb be daily moved, and the fragments are consequently 
much oftener disturbed than occurs in the treatment of simple 
fracture, and yet false joint is not as frequent in the former as 
the latter class of cases. How often do we see cases that have 
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been carelessly treated, or even entirely neglected, ivhere 
union, though attended witli deformity, takes place? How 
often where two boces existing in the same Hmb have been 
fractured, do we find that one will unite and the other noi? 
How many cases too have been observed, where more than 
one fracture has existed in the same individual at the same 
period, and where, though all be equally well treated, want of 
union will follow some one of them? One inslauee I have 
seen recorded where the humerua was broken in two places, 
the upper one of which united firmly, and the other did not. 
If non-union depended generally upon want of perfect rest in 
the injured part, the bones that are with most difficulty re- 
tained in apposition after fracture, aro those in which we 
should expect moat frequently to meet with it. The clavicle, 
oompttratively speaking, is rarely the seat of ununited fracture, 
and yet did it depend upon mobility, that bone of all others, 
is the one we should find most frequently affected with it. 
The ribs we daily see well united after fractures, despite the 
constant motion to which they are subjected in respiration. 
In animals, Sir B. Brodie' asserts, that he has tried, over and 
over again, to prevent union by giving motion to the broken 
bones several times a day, but has never succeeded, and, in- 
deed, thought that union seemed to go on more rapidly where 
the Jimbs were thus exercised than when they were not dis- 
turbed. Union, however, we know takes place with great 
facility in animals, and the knowledge of this fact proves of 
itself nothing conclusively in regard to fractures in man ; but 
surely the known uniformity of nature's laws, when taken in 
connection with the facts we have just adduced, should make 
US pause before positively asserting that motion is always the 
cause of ununited fractures — more especially when, as is some- 
times the case, an opinion is required which may irreparably 
injure a fellow practitioner. Causes may be suggested for 
ibis state of things, some of which may seem plausible, or be 
shown to be true wilJi regard to particular instances, but in 
m&Xiy cases its occurrence cannot be satisfactorily accounted 
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for. In the words of Sir James Paget,' it "sometimes appears 
like a simple defect of formative power; a defect, which, I 
believe, cannot be explained, and which seema the more re- 
markable when we observe the many changes which may at 
a later time be effected, as if to diminish the evil of the want 
of union." That the state of the constitution has considerable 
influence over the process of reparation in fractured bones, 
none can deny — where the lancet has been largely used after 
the accident, where patients are much debilitated, or are labor- 
ing under constitutional diseases, the process may be retarded ; 
but where the peculiarity of constitution which renders the 
vessels of the injured part incompetent to fnrnish bony matter 
does not exist, we find generally the deposit of calljs to take 
place, upon this morbid state of system being removed. 
Schmucker* found the formation of caiJus, even in the most 
simple fractures, sometimes delayed eight months, and in one 
example, more than a year; hut all the patients were un- 
healthy. Even after a fractured limb has become perfectly 
firm, and is surrounded by a large mass of callus, it is possible 
for, it to become softened, or even entirely absorbed, during 
an attack of general fever, erysipelas, or other acute affection. 
I have in two or three instances witnessed the first oF these 
effects produced by attacks of erysipelas in compound frac- 
tures, when the disease has prevailed generally in the wards 
of the Pennsylvania Hospital; and in one instance of simple 
fracture have seen a rapid absorption of a large callus, which 
had produced firm union of a fracture of the lower third of the 
leg, occur without any apparent cause, to such an extent, as 
to render the fragments very movable, and necessitate a 
renewal of the treatment. Tliis absorption, or softening of 
the callus, has been observed by Mead,' in a sailor, attacked 
by scurvy, in whom, three months after firm union of a frac- 
tured clavicle, the callus became softened and gave way ; in 
this case the general affection ia stated to have retarded for 
more than six months any new union. In speaking of the 
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ravages of the scurvy during his voyage, Lord Anson makes 
meutiou of a man on board the Centurioo, in whom " the 
callus of a broken bone which had been completely formed 
for a long time was found to be dissolved, and the fracture 
seemed as if it had never been consolidated." Another like 
instance has been recently observed by Dr. Budd.' We find 
recorded by Desault,* the case of a fractured femur occurring 
in a woman, aged 82, wliere consolidation took place by the 
sevenly-fifth day, but in whom, two months after, death oc- 
curred from severe diarrhroa, and the callus was found com- 
pletely softened. Morgagni' quotes from Salzmann, the case 
of a soldier with fractured tibia, in whom union liad become 
so firm as to allow of hia walking upon the limb without diffi- 
culty ; but during an attack of fever, eight months afterwards, 
the callus was noticed gradually to disappear, so that the ends 
of the bone became separated. After convalescence, the parts 
again became firm. Dr. Schilling has seen the callus deposited 
around the eoda of a fractured femur, which had become so 
firm as to allow the patient to bear some weight upon the 
limb, completely absorbed during an attack of typhus abdora- 
inalia. Ten days after the symptoms set in, callus could no 
longer be felt, and the bones moved as easily upon one an- 
other as immediately after the reception of the injury. In six 
days more the patient died. The examination showed no 
trace of callus, the broken surfaces were bloody, like those in 
a recent fracture, and were surrounded by a sac-like mem- 
brane, which contained some black bloody fluid.' Mr. Mantell 
has published the case of a youth, aged seventeen," who, some 
weeks after the perfect cure of a fractured leg, was seized 
with a severe attack of fever, and upon first leaving his bed 
after the subsidence of it, the liiiib bent under him in conse- 
quence of the callus having become soft, and giving way. 
As recovery from the fever proceeded, new callus was formed 
and reunion of the fracture was effected, though with much 
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deformity of iVie limb. In the thesis of M. B^rnrd, I find 
another instance, quoted from Bonn, where fever with inSam- 
niation and gangrene, occurring in an old man, who had suf- 
fered from fracture of the femur that was firmly united, pro- 
duced absorption to such an extent, as to allow the fragments 
to become movable one upon the other. Dr. Penel,' Surgeon 
to the Civil and Military Hospital at Abbeville, furnishes the 
ease of an elderly man with fractured thigh, in whom, on the 
fortieth day, union being solid, the dressings were removed, 
and the limb laid on a bolster; but suddenly the callus was 
destroyed, and it was necessary to make continued extension 
to reduce the fractured bones : at the same time the urine was 
observed to deposit n considerable quantity of a greenish sub- 
stance, which on examination was found to be phosphate of 
lime. The fracture seemed again to consolidate, the urine 
however remained the same, and was passed in a greater 
quantity. Two months after the fracture, the callus appeared 
a second time firm. The dressings were continued twenty 
days longer; but two days after their removal, the extremities 
of the fracture separated, and it was necessary again to make 
the reduction. Ho now gave the patient Sss of nitric acid 
daily, when the urine became clearer, and four mouths after 
his first reception the dressings were removed and the limb 
found to be firm. From some cases published by M. Guyot,' 
it appears that an inflammatory action in the callns alone, 
urnccompanied by any other affection, and ensuing several 
weeks after the accident, occasionally produces softening and 
absorption of the newly formed bone, and ultimately disunion 
of the ends. Duvcrncy,' Malgaigne,* Wardrop,' Kirkbride,* 
Laugier,' Guersant,* and Vida!, have all witnessed cases of 
absorption of the callus, in acute local disorders. This soft- 
ening, or absorption, however, affects the provisional callus 
alone, and is consequently seen only in the first few months 
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that follow a fracture; at a later period, wben the definitive 
callus is completely formed, the bone becomes more dense and 
firm than it originally was, and is never absorbed. The fol- 
lowing well-attested case, in which not only the callus result- 
ing from a fractured humerus but the whole bone was slowly 
absorbed, is, we believe, without parallel in the records of 
surgery. 

Mr. Brown, residing in Derne St., Boston, aged 38, when ia 
Iiis eighteenth year fractured the right humerus near the mid- 
dle. Under the uare of a judicious surgeon, a reunion was 
favorably going on ; but, before the curative process had been 
completed, the patient had another fall, and again broke the 
arm at the scat of the oM fracture. Notwithstanding every 
care, the divided extremities would not adhere; and, to the 
surprise of the medical attendant, the shaft of each part of 
the divided bone began to diminish in size, and shorten in 
length, By a gradual action of the absorbents, the whole of 
the arm hone, between the shoulder and the elboxv, was at 
length completely removed, and thut, too, without any open 
ulcer, so that not a vestige of it was left. Mr. B. now, after 
many years, presents the spectacle of one short and one long 
arm. The right forearm and hand are of a size to correspond 
with the sound one on the left side, and under certain circuni- 
stauces are equally as strong. Ordinarily the right arm 
swings hither and thither, like a thong with a weight at the 
extremity ; for the forearm and hand, with reference to the 
division above the elbow, constitute a pendulum, oscillating 
according to the movements of the body. Although it is 
impossible to push with the defective arm, he can draw a bur- 
den towards himself with it as strongly and tenaciously as 
with the other; and in so doing, the muscles are elongated, 
so that the arm is extended to its original length ; when the 
resistance ig removed, the muscles instantly shorten them- 
selves about six inches. To show the perfect non-resistance 
of the apparatus of muscles, arteries, veins, and nerves in the 
soft, boneless space, we saw him twist the pa!m of the hand 
twice round, which consequently presented the strange ano- 
maly of having all the apparatus of the arm twisted like the 
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3trancl8 of a rope,' Tlie subject of tliU singulnr case died in 
the Boston Lunatic Asylum, of pneumonia, on the tlth of 
February, 1871, at the age of 70. He had been an inmate of 
the institution at intervals for four years and three months, but 
except ill mental condition, was, as he hatl always been, iu 
excellent general health, with no local affection of his osseous 
system except the arm alluded to, and capable of a very con- 
siderable amount of manual labor. For four years after his 
fracture Mr. B. did no work, but the process of absorption 
covered a period of twelve years, at the end of which lime 
tlie limb had attained a condition in which it permanently 
remained until the day of hh death. He could hoe, rake, 
shovel, sweep, cut wood, carry a large pail of water, hold a 
knife at the grindstone, and write a good hand. By twisting 
the upper part of liis arm, he could use his fingers well enough 
to tie his necklinndkercliief. The muscular power of the arm 
was very considerable. The dissection, which is minutely 
described by Dr. C. B. Porter, showed all traces of the hume- 
rus to be obliterated, except its two extremities, the lower one 
being an incli and a half long, and the remains of the upper 
extremity consisting of a thin auricular-shaped plate of bone, 
two inches long and one wide, iu close relation with the arti- 
cuhir cavity, but presenting no articular surface.' 

Cases of pseudarlhrosis sometimes occur which occasion so 
little inconvenience as scarcely to interfere with the use of 
the parts in which they may be situated; and under such cir- 
'cumstances, it is more than doubtful whether any operative 
means should be recommended for their cure. In the ^o«- 
velles de la Repitliliqne (lea Leltrcs, of Bayle, a case is recorded 
by Sylvestre, in which an ununited fracture of the forearm, 
four inches above the wrist, in no way prevented good use of 
the limb. Sue' mentions a case of fractured femur which 
never united, where during a period of eleven years the 
patient enjoyed good health, and walked about easily with 
the aid of a cane. Mr. Crompton' saw an ununited femur, 

' BoHlon Med. find Surg. Joum., July, 1888, p. 308. 

* Boston Med. and Snrg. Journ. for October 10, 1873. 

• Maladies dca Os. ' Lond. Med. Gaz., vol. si., N. S., 1850. 
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close above the knee-joint, where the man coald walk pretty 
wtll by the aid of a strong leather case, and on that account, 
as wdil as because of the close proximity of the frncture to 
the joint, recommended nothing to be done. Kuhnholtz' haa 
given an instance in which an ununited fracture, situated in 
the thigh, interfered but little with the use of the limb. MM. 
Sanson' and Yvan' have seen like cases. A patient came un- 
der the notice of M. Cloquet,* in whom the upper fourth of the 
humerus had been lost, without in any way interfering with 
the motions of the arm, Another instance in the same bone 
n which all the motions of the arm could be performed, though 
I was weakened and the patient was not sure of his motions, 
is furnished by Brasdor.^ M. Velpeau' noticed some years 
since, at La PititS, a man with an ununited fracture of the clavicle, 
in whom all the movements of the arm were executed without 
difficulty. M, Gras^ gives an instance of an ununited fracture 
of both bones of the forearm, at the inferior part, from gun- 
shot, which gave so little inconvenience that no operation was 
attempted, and Mr, Marshall {On L'nh'stmtutt) mentions the 
instance of a recruit with a false joint in the same part, who 
passed the usual examination as to his pliysical condition. 
Horeau" has furnished a case situated in the lower jaw, In 
which, although mastication was somewhat affected, yet was 
so little annoying, that the patient was not willing to undergo 
any treatment for it. Mr, Syme' has seen want of cousolida- 
lion in the humerus aud forearm, where the fracture was 
transverse, accompanied with very little inconvenience, I 
have myself seen a young Irish woman with an ununited 
fracture of the clavicle, in which, although great motion 
existed between the fragments, ao little inconvenience was 

■ Joum, Comply mcntai re, Ui. 

' Velpeaa, Medcciae Op^ratolre, i. p. 509, ed. 1839. 

■ Archives G£d. de M^d., lix. p. 6IB. 

• Arcliivca Gi'n. de Med., lii. 

' Mem*, de I'Acad. de Chirurg., torn. v. p. 391. 9vo. 

" Gorrf, These, No. 218, 1635. 

' Joum. de Mtid, Chir. and Pharm. in 40 vols. viii. 

• Jouni. de M6ii. Cbir. ftud Pharm. x. 

• Edin. Ued. and Surg. Joum., Julf , 1833. 
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experienced, tbat it was not judged proper to resort to any 
treatment for it ; and in 1839 a case of false joint in the radius, 
two and a lialF inches above the wrist, came under my notice, 
where the patient enjoyed excellent use of the member, and 
notwithstanding some deformity, was able to work at his trade 
(that of a tailor) as well as if no accident had happened ; and 
ft few years since was consulted by a muscular man with a 
non-united humerus at the insertion of the deltoid, whicli 
allowed of good, though not perfect, use of the member with- 
out any artificial support. 

Even in cases where the waul of bony union in fractures 
has not permitted the patient to make use of the limb, we 
often find that by the employment of simple means the defect 
may be rendered supportable. M. Trosohel' mentions tliree 
instances in which, by the application of tin splints fitted to 
the limbs, the persons were enabled to walk without difficulty. 
Monteggia (iv. p. 28) relates the case of a jnonk in whom 
existed a non-consolidated fracture of the middle of the fore- 
arm, and who, by means of an appropriate apparatu.i, could 
make use of it for all ordinary purposes, Briot' notices the 
cases of two soldiers in whom fractures of the arm had not 
become consolidated, where well-pndded splints of slieet-iroD, 
so formed as to surround the limb, diminished considerably 
the inconvenience resulting from the non-union, and in an- 
other case of a laborer, which had existed for twelve years, 
good use of the member was obtained by like means. M. 
Velpeau* examined an ununited fracture of the thigh in a 
female, who, with the aid of a clumsy apparatus, continued to 
make good use of her limb. Delpech' has seen a workman 
with a non-consolidated fracture of the femur, who, by means 
of a case for the thigh, was enabled to pursue hia usual em- 
ployments. Mr. Linton' furnishes the case of an Arab sheik, 
affected with a fracture of the right humerus, accompanied 
with great loss of bone, that had never united, in wliicii a cir- 
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cular silver tube, six and a half inches in length, was worn 
with ease, and pernnitled him to do good service with his 
sword. Dr. Betton, of Germnntown, mentioned to me an in- 
stance which came under his notice, in which no union had 
occurred after a fracture of the humerus, where a pasteboard 
splint, made so as to surround the firm, was worn with such 
good effect as to allow the man to apply himself to his usual 
employment. In his retrospective address in surgery, deliv- 
ered at Liverpool in 1839,' Mr, .lames mentions, that having 
failed in obtaining union of the bones of the upper arm by 
excision of their ends, in a case where a seton could not have 
been passed, he had recourse to an external apparatus, which 
appeared to answer the purpose of giving stability to the limb 
30 well, that he "should feel very reluctant to undertake a 
severe operation again for this deflect, unless on further trial 
the apparatus was not found to succeed." Larrey* even goes 
so far as to recommend in all cases of fracture, where the 
usual means are insufficient to effect consolidation, that they 
be left to nature. The patients, he saya, accustom themselves 
to this infirmity, of which the effects diminish with time and 
exercise, and they finish by being able to use the affected limb 
with the aid of a pasteboard splint to envelop It ; three cases 
are related by him, all of whom, despite the existence of false 
articulations in the arm, were able to perform the ordinary 
duties of soldiers. More lately, the same surgeon has exhib- 
ited to the Academy of Surgery' an invalid affected with a 
diiiunited fracture of the femur in its middle, of several years' 
sUndiug, where, although the member was shortened, and the 
'. filaments very movable, the patient, by means of a high-heeled 
''Bboe, made use of his limb without the aid of crutches. In- 
stances have occurred in the leg, where, one of the bones only 
being broken and remaining disunited, the other has become 
enlarged to such a degree as to support well the whole weiglit 
of the body. A very remarkable example of this sort, in 
which the tibia remained ununited, while the fibula, which 
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had remained perfect, increased exceedingly in size, and per- 
formed Uie oSice of the tibia in supporting the body, 13 men- 
tioned by Dr. South' ns having been in the museum of St. 
Thomas's Hospital, and Sir Astley Cooper, in his work on 
Fractures and Luxations, figures a case of a similar kind, 
Such instances are rare, 

In the majority of cases, however, the extremiiiea aOected 
by pseudarlhrosis become almost useless, and resort to cura- 
tive means is demanded by the patient. As late as 1763, 
Legrand reported to the Academy of Surgery of France, iliree 
observations of want of union for which lie was at a loss to 
suggest any operative procedure," and up to the lime of White, 
in 1760, so few were the cures by the methods then in use, 
the majority of persons laboring under these affections bad 
only the choice of retaining a useless limb, or of having it 
removed by amputation ; but now, thanks to llie progress of 
our science, many different methods are offered for their 
relief, of which the following are the principal : — 

1st, Friclion, or rubbing the extremities of the bone against 
each other. This method is mentioned by Celsus, and appears 
to have been that usually adopted by the surgeons of his 
time, " If the fracture be of long standing, the limb is to be 
extended, in order to produce a fresh injury : the bones must 
he separated from each other by the hand, that their broken 
surfaces may be rendered uneven by the grating against each 
other; and if there be any fat substance, it may be abraded, 
and the whole reduced to the state of a recent accident j yet 
great care must be employed, lest the ligaments or muscles be 
injured."* John Hunter recommended it. In some cases 
where the union is delayed, the mere removal of the splints 
and leaving of the limb free and without apparatus of any 
kind will produce sufBcient action in the ends of the bone to 
bring about firm union. Sometimes the friction is made by 
seizing the extremities of the bones, and strongly rubbing 
one against the other ; this is to be done daily until the parts 



' Otlo, loc. dt., p, 224. ' Joum. dc Deaaull, l< 

» Liber 8, Cap. 10, Lee's Trans., ii. p. 422. 



OCCCRBENCB OP KOS-DNIOT 



ITCRES. 



61 



become painful, when the ordinary apparatus is to be applied 
for the purpose of keeping the fracture in a slate of perfect 
rest. At the end of ten or twelve days the limb should be 
examined, and if union is not excited, or at least some stif- 
fening have been produced, the process is to be again re- 
peated. Another method, often resorted to in the lower 
extremities, of making frictions of the ends of the bonea, 
consists in enveloping the limb in pasteboard previously 
softened, a leather case, or other suitable apparatus, and then 
suflfering the patient to move about and bear weight upon it 
as usual, in order that the friction, the " stimulus of exercise," 
should bring about such a degree of irritation as would lead to 
tlie deposit of callus. Mr. White of Mauchester in 1768 was 
the first to employ friction by pressure and motion. Being 
consulted by a patient in whom the femur had not united at 
the end of five months, he advised the use of a case of strong 
leather, properly lined and stuffed, and so made that when 
laced it enveloped the whole thigh, and kept the fragments 
extended and in apposition. After its application the man 
was made to get up and endeavor to walk by the help of 
crutches. After the apparatus had been worn for some time, 
the thigh began to swell, and, about three months after the 
treatment was begun, a large abscess appeared and was 
opened, by which time perfect union had taken place.' In 
three instances Mr. Inglis employed a case very similar to 
that of While ; in one of these the femur was interested, and 
some months after the patient's di.scharge from the hospital 
wearing it, "he returned with the case in his hand to restore 
it, and to show that by its means he had been completely 
cured."* Troschel' has described and figured an apparatus 
for the same purpose invented by BaiUif, a Prussian mechani- 
cian, and details three instances in which it was used ; in one 
of them, where the false joint was in the middle of the thigh, 
the patient could walk, with the aid of a cflne, twenty miles 
& day. Several cases of delayed consolidations, where a 

' Case* Surgpry, p. 78. 1770. 

• Ediii. Med. and Surg. Journ., vol. i, 1S05. 

' JourD; dea Progres, 1823. 
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ximilar treatment was resorted to, htive been also reported 
by Dr. H. H. Smith of this city.' A state of perfect rest, 
liowever, it should nlwayF be remembered, is necessary to ihe 
proper and speedy union of fractured bones; and this fact 
should not be forgotten in the application of the treatment 
here mentioned, to the cure of ununited fractures, so that, so 
soon fia the proper degree of irritation is onco effectunlly 
produced, the patient should be placed in a state of quietude, 
and his affection treated as a recent injury. The continuance 
of exercise, or frictions, after the occurrence of irritation, 
would retard rather than accelerate the firm union of the 
I'ragmenta, 

2d. Blisters applied to the seat of fracture ivere proposed by 
Mr. Walker, of Oxford, in 1815.* This method is peculiarly 
adapted to cases which are tardy in uniting. They appear to 
act by exciting the periosteum, and parts about the fractured 
ends, to increased action; and the same efl'ect may be pro- 
duced by an attack of inflammation in the limb. An interest- 
ing instance of the effect of this latter is given by Seerig.' 
The patient, who had refused all treatment, was seized, witliont 
any apparent cause, with erysipelas of the limb, which pro- 
duced its consolidation. Mr. Wardrop* mentions a case of 
fractured humerus, where union went on rapidly after con- 
tusion of the part, although there previously seemed to be no 
disposition towards it. Dr. Kirkbride* also mentions a case 
in which an attack of erysipelas, after tlio passing of a seton, 
appeared to hasten considerably the con.solidation of the bone. 
Another instance, in which the inflammation produced by an 
accident was sufficiently great to cause consolidation of an 
ununited fracture, is reported by Mr. Amesbury.' "A gentle- 
man had a fraotnre in the thigh, in which no union could be 
produced. Several months after his accident he was thrown 
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out of his gig, and tbe wlieel passed over the limb at the 
fractured part. He was confined after the second accideni, 
which was foHowed by high inflammation ; and now the 
fractured bone united." 

Sir B. Brodie' asserts that he has found very great benefit 
from the use of blisters, in cases which are not of long stand- 
ing. In cases uf tardy union, to which they are particularly 
applicable, I hare, in more than one instance, witnessed a very 
rapid deposit of callus after the application of blisters to the 
seat of fracture. From the nearness of the tibia to the sur- 
face, their employment is peculiarly adapted to fractures of 
this bone, and are much more likely to prove successful in it, 
than where the bones are deeply covered with soft parts, 
£<von in the superficial bones, however, ihey sometimes fail, 
An instance of this kind, occurring in a. lady who had a 
fracture of the tibia at the small of the leg, in which they 
were tried for a long time without benefit, is mejitioned by 
Amesbury.' Mr. Walker made use of blisters of small size, 
and repeated their application as oflcn as five or six times. 
Velpeau recommends that they be aufEciently large to sur- 
round the limb. In those instances in which I have witnessed 
their employment, they were made of such size as to cover 
completely iho seat of injury. Sinapisms are an equally 
efficacious means of inducing irritation, and on some accounts 
are preferable to the use of blisters. 

3d. Iodine, — The treatment of non-union after fracture, by 
the application of iodine to the injured part, was first pro- 
posed by Mr. Buchanan, of Hull, in 1S28.^ He applied it in 
the form of tincture, by daily painting over with a small 
brush tiie parts covering the false joint. In the case reported 
by Mr. B., the Uunterian method was, at the same time, re- 
sorted to, and a perfect cure was obtained in four months, 
though the Huntcri.an method alone had been unsuccessfully 
tried previously to the application of the iodine, for six 
months. The same remedy has been since made use of with 

' Loud. MM. Gk., liii. p. 57, 1833. i Loc. cltat., p. 312. 
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good results by Mr. Crosse' and Dr. Wil lough by.' According 

lo Oppenheim,' it b^a alao been successfully repealed by 
Truaen, in Germany. The efScacy of tbe iodine in these 
cases can only be owing to its stimulating properties; and in 
some instances of slow union, where blisters are objected to, 
it might be worthy of trial. 

■Itb. Compression and Pressure a7id Rest. — Mr. Inglia, in 
1805,* adopted this plan of treatment. In his case a consider- 
able degree of pressure was made over a tin-plate, placed 
over the seat of fracture, by means of a roller. In this 
instance, however, as also in one which occurred several 
years previously to White, in which nearly a similar plan of 
treatment was pursued, the pressure was combined with 
frictions, the patients being permitted to move about after the 
application of it. Pressure, conjoined with perfect rest, or, 
as it has been termed, slili pressure, was first proposed by 
Mr. Amesbury, and has been highly landed by Dr. "Wright, 
of Baltimore. In some instances it baa been produced by 
means of the peculiar apparatus of the former of these 
gentlemen for the treatment of fractures, while in others, it 
has been applied by means of a tourniquet passed around the 
seat of injury, the part being previously enveloped in splints 
or the immovable apparatus. We are totally without facts 
to show that pressure and rest alone are aufScient to bring on 
such a degree of action as is necessary to produce union 
where the pseudarthrosia has been of long-standing, and is 
itself unaccompanied by inflnmmation of the periosteum or 
parts about. It cures solely by immovability, and is conse- 
quently only applicable to such cases as occur within the 
period in which the permanent callus is produced. 

In the following case, treated by me at the Pennsylvania 
Hospital, a rapid cure was effected by this mode of treatment. 
The patient, aged 50, was admitted Sept. 14th, 1839, with a 
fracture in the lower third of the femur of seven months' 
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st.inding; the leg of the aarae side, which had also been 
fraclured by his accident a little below the knee, had firmly 
united. The lower part of the thigh was enlarged, owing to 
the callus thrown out around the seat of injury, and was 
much bent outwards and shortened. He was unable to bear 
his weight upon the limb, and upon attempting to do so the 
motion of the lower upon the upper fragment was very 
evident, both to the patient and observer. Strong extension 
bad DO efi'ecl in bringing down the limb to its natural length, 
and the treatment was directed with a view of producing 
union by compression and rest. For this purpose, a roller 
being first applied, strong pressure was made over the pro- 
jecting portion of the bone by means of a bandage secured 
to a well-padded long splint placed upon the inner side of 
the lirab, the bandage being reapplied every few days. At 
the end of a month the deformity was evidently less and the 
union firmer. The apparatus was reapplied, and, in order to 
keep up as much pressure as the patient was able to bear, a 
tourniquet was placed over the point of fracture. On the 
SUt October the limb was found to be less deformed from 
absorption of a portion of the large mass of callus which 
surrounded the seat of injury, and quite solid. 

By means of a tourniquet over the splints an equable degree 
of pressure can be kept up; and if pain or other unpleasant 
symptom follow, its application may be removed without 
putting the surgeon to inconvenience.' 

5tb, Ekctricily has been employed with good effect by Mr, 
Birch, of London. One of the pupils of this gentleman 
informed Dr, Stevens, of New York, that he had seen two 
cases in which it produced the most happy eft'ect. One of 
these cases was seated in the leg, and was of thirteen months' 
standing, "Shocks of electric fluid were daily passed 
through the space between the ends of the bones, both in the 
direction of the length of the limb and that of its thickness. 
The man, being somewhat weak, used bark and porter at the 
same time. The leg was retained in the ordinary fracture- 
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dressing. Improvement was very perceptible in two weeks, 
and in six weeks he left llie liospital cured.'" Two cases, 
however, have been reported by Dr. Molt,' in which "very 
powerful shocks of electricity were passed in different direc- 
tions through the part" without benefit, 

6th. Salivaiion, — This method of cure for disunited frac- 
tures wag employed successfully in 1830, by Sir Stephen 
Hammiok, Speaking of the cure of these fractures, this 
author says, " Mercury will frequently be required by patients 
who never had any syphilitic laint, not only to act as an 
alterative, but even it will be necessary to push it to a con- 
siderable extent before union of a fractured bone will take 
place."' Mr. Colles, of Dublin, has also seen cures take place 
in these cases, by the administration of mercury ; and in an 
instance that he witnessed at Guy's Hospita], in 1836, under 
Mr. E. Cooper, which had proved rebellious to other modes 
of treatment (seton, frictions, and the immovable apparatus), 
he suggested its trial to that gentleman.' The patient was a 
healthy female, a;t. 28, and the fracture, which was at the 
humerus near its middle, was of six months' standing. Four 
weeks after the removal of the seton, Balivation was produced 
by the administration of four grains of hydrargyrum cum 
creta, three times a (ii\y, and at the same time a leathern girth 
was firmly applied over the seat of fracture. The girth was 
removed at the end of a month, and a perfect cure was found 
to have taken place. In this instance, we are disposed lo 
attribute the cure as much to the pressure over the seat of 
fracture made by the leathern band, as to the administration 
of mercury; and this view of the case we are the more in- 
clined to adopt, as we find that three months after cure, she 
re-entered the hospital, with a fracture of the same arm below 
the part at which it was first broken, which, by the application 
of the same girth, was cured in the usual period. In the 
Cychpxdia of Practical Surgery (art. Fracture), a case treated 
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hy mercury is mentioned by Mr, Arlams. The patient, aged 
26, liad, five moiilhs' before, broken the Teraur Bear tlie 
trochanter. He was on the use of blue piII till his mouth 
was made sore; then on sarsaparilla, nitro-muriatic ncid, and 
a nourishing diet. A spica bandage w.as applied around the 
pelvis and upper part of the thigh, and over this a starched 
bandage from the toes to the groin. The bandages were 
renewe<l two or three times for the purpose of ascertaining 
tlie state of the parts. Two months after the mouth had 
been made sore, consolidation had manifestly advanced, and 
about three months after his admission the bone was sufTi- 
oiently firm to admit of his going into t!ie country. Profes- 
sor Sigmund, of Vienna, has met with five cases where 
syphilitic patients have sustained fractures while undergoing 
mercurial treatment — the radius twice, the fibula, clavicle, 
and the humerus. Complete union in the usual time occurred 
in all these cages. In none of them was the mercurial treat- 
ment discontinued, nor any change made in the diet. In a 
case at the Middlesex Hospital of London, Mr. Aruott failed 
to effect a cure by mercury, and Mr. Charles Hawkins asserts, 
that he has seen mercury freely administered in three eases 
that had come under his observation, without benefit.' 

7th. T/ie application of canslic alkali to the inieguments over 
the teat of fracinrt. — In 1805, Dr. Ilartshorne, of this city,' suc- 
ceasfully employed this practice in a case of ununited fracture 
of the external condyle of the femur of four months' duration, 
and in 1811, he applied the same practice to a disunited hu- 
merus of about five months' standing,wilh the effect of partially 
relieving the patient ; in this last case the issue was three 
inches long and one wide. A third case occurring in the 
femur, about which he was consulted in 1838, was cured by 
the caustic conjointly with pressure.' An eschar three inches 
long by one wide, made on the arm with the caustic potash, 
where the injury was of six months' standing, proved inef- 

< Lancet, li. 1830, 1840, p. 382. 
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feciual in a ease which afterwards came under the care of Dr. 
Hays.' The actual cautery has also been employed in these 
cases. As with the application of blisters, and moxa, these 
means are particularly adapted to instances of tardy union, 
and in bones seated superficially, as the tibia and uloa, and 
the condyles of the femur. 

8tli. Sefon. — Writers generally have asserted that the mode 
of treating false joints with the seton was proposed by Wins- 
low, but a reference to his publication shows the statement to 
be erroneous.' He used the seton in a case of necrosis accom- 
panied with a fistulous opening, with a view of hastening the 
exfoliation of the diseased bone. Percy, in 1799, employed 
it with a similar view. Tlie treatment of false joint by the 
seton originated with Dr. Physick in 1802, and the first case 
in which it was used is recorded in the Medical Repository, 
vol, i. The fracture was seated in the humerus, two and a 
half inches above the elbow, and was received on the lllh of 
April, 1801. The fragments passed each other about an 
inch. On the ISth of December, 1802, a seton was passed 
between the fragments of the hone. The pain of the operation 
was moderate, and the inflammation that followed was not 
severe. For the first twelve weeks there was no evident 
abatement of motion, but after this time it became gradually 
more stiff, and by the 4th of May, 1803, it was perfectly firm, 
and the seton was removed. Some time afterwards, Percy of 
France treated a non-united fractare of the femur by the same 
means, which succeeded so well, that in two months after the 
operation the patient was enabled to walk without crutches. 
Brainard opposes the use of the seton in these fractures, having 
found that threads of wool, cotton, and silk, when placed in 
contact with the bones of animals, produce inflammation and 
their absorption. OllierV experiments showed the same fact, 
but he found that, though the seton, if made to surround the 
bone of an animal, produced absorption in its track, it never- 
theless excited the deposit of bone at a certain distance from 
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its vicioity. He also, in experimenting upon fractures in 
rabbits, produced a iSrge calUis by the use of tbe seton, thus 
proving the diffsrent effects of irritation according to its de- 
gree — where intense, suppuration, and where in a weaker form, 
the formation of an abundant callus. 

9th. Selona near the exiremilies of the hone. — Sometimes the 
seton cannot be passed between the fractured ends of the bone, 
in consequence of their being surrounded by a large carti- 
lagiDOUs or bony mass. In such cases, or where from other 
causea the seiun as usually placed has failed, M. Oppenheim 
proposed, in 1828, and advocates the passing of two setons, 
not, as Dr. Physick advises, through tise intermediate sub- 
stance, but close to the bone near to the extremity of each 
fragment, and recommends that they should be permitted to 
remain no longer than is sufficient to establish free suppura- 
tion.' Two cases are given by him, one of the humerus, in a 
male ait. 30, and the other of the forearm, in a female set. 44, 
in which this mode of practice was adopted with good results. 
In 1833, Saaurer also passed a seton around the tibia near 
the point of fracture. He made incisions down to tbe bone 
both internally and externally, and then pushed a seton-needle, 
half an inch broad and somewhat curved, through the internal 
wound. Considerable inflammation and suppuration followed, 
and the aeton was removed on the tenth day; three months 
after the operation the patient was able to resume his field 
labors.* The same j)ractice lias been recommended by Mr. 
Guliiver, and Mr. Rhynd of Dublin. In either of the above 
methods, where the seton is slow in exciting a sufhcient degree 
of action in the parts, it has been recommended to smear the 
cord with stimulating ointments, as the unguentum cantha- 
ridis, or the unguentum oxidi hydrargyri rubri, etc. 

10th. The pass ing of a ligature around the li'jamentoua mass 
eontiecliny the fragments, and tiglUening it daily hy means of a 
screw, — This method has been adopted successfully by Seerig.* 
Longitudinal incisions, two inches in length, were made on 

■ Opp(^nllcim, op. dtat. p. 15. ' Oppenheim, op. dltiC. p. IS. 

' Troscliel dc PMudartliroBi, quoted from Aroli. G6n. tor Jan. 1839, p. 105. 



70 COSTRIBOTIOKS TO PRACTICAL SURQERT. 

each side of the fractured bone, and the fragments separated 
one from the other: a needle in the shape of the letter S, to 
which a ligature waa attached, was then passed around the 
BubsLince connecting the ends of the bone and the extremities 
attached to the serre-ncaud of Griefe, which was tightened 
daily until the sixteenth day, when it dropped off. 

11th. Th? introduction of a ivire belweeji the fraclvred enda of 
the hone. — This may be considered as another modification of 
Dr. Pliysick's method, and has been practised by Dr. Somm^, 
of Antwerp, in an ununited fracture of the femur of five 
months' duration. The wire was employed in preference to 
the siik seton of Dr. Physick, as M. Somm^ judged the 
latter to act only on a small surface of the fragments, while by 
his method all the points of surface of the fragments would 
be irritated, and that successively, so that nt no time could the 
irritation become dangerous. The operation is thus described : 
"The left femur was broken obliquely about the middle, and 
the fractured extremities rode over each other, the lower 
inwards, and the upper end outwards. The patient being 
placed on his back and supported, I passed a long trocar and 
canula, at first downwards on the inner side of the upper 
fragment, and made it pierce the akin behind, and a little to 
the outside; the trocar was then withdrawn, and a silver wire 
passed through the canula and out at the posterior opening. 
The canula was then withdrawn, and being replaced on the 
trocar, they were introduced again above and on the outside 
of the lower fragment, and made to pass out at the same 
opening behind. The trocar having been removed, the other 
end of the wire was passed through the canula .so that both 
ends were in contact behind, leaving a loop in front. I then 
mnde an incision in front, from one orifice to the other made 
by the trocar, and drawing the extremities of the wire through 
the wound, brought the loop between the fractured ends of 
the hone, and approximated the edges of the skin with sticking 
plaster." The limb was kept at rest in a fracture box. At 
each dressing, the wire was drawn down, so as to depress the 
loop more and more into the flesh. No bad symptoms fol- 
lowed. Six weeks after the operation, which was done the 
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12tL of August, 1828, the union was distinct, but tlie wire 
was not withdrawn till the 2d of October. The apparatus 
waa continued to the limb unLil the middle of November. The 
patient is stated to have recovered without apparent shortening 
of the limb,' 

12th. Ampuncluralion. — Malgaigne, in 1837, attempted the 
cnre of a disunited femur, in its lower third, by acupunctura- 
tion; but although mobile, the fragments were in such close 
contact, that of thirty-six needles introduced at different points, 
he could not succeed in passing a single one between the 
extremities of the bone.' The same practice haa been followed 
by Lewis on the femur,* Wiesel on the forearm, and others, 
with success. 

In 1845, Dieffenbach proposed a method for the cure of un- 
united fractures, by perforation of the ends of the bone, and 
the introduction of ivory pegs. His procedure is as follows: 
The limb being strongly extended, and the akin and soft parts 
made tense where the bones are most superficial, he passed 
down to tliem a long, narrow knife, about half an inch from 
each fractured extremity. Througli this opening a small 
gimlet was introduced, and the bone carefully perforated, and 
into the perforations, ivory pegs slightly thinner than the 
gimlet, well oiled, were strongly wedged in. These were then 
covered by charpie, and splints applied to retain the limb in 
perfect quietude.' Several examples of success have been 
furnished by its originator. 

Gurlt,' who has collected thirty cases which have been thus 
operated on, sLates that fifteen were cured, thirteen were fail- 
ures, and in two the result was unknown. The late Dr. 
Brainard, of Chicago, urged the treatment by subcutaneous 
perforation of the bones, though ho makes no pretension to 
have been its originator.' He thus speaks of it : " In case of 

' Mpd.-Chlr. Trans,, xvi. p. 30, 1830. 

* Manud do MM. Opijrat., p. 3S1, ed. iii. 

* Mcms, de la Soc, dc Cblnirg., vol. U. 

< Amer. Journ. Med. Sci., p. 478, toI, xiv. 1S47. 

' nandbnch dcr Lshre vou den KnockenlirQcheu, Hanun, 1869, p. 663. 

* Tnuuact. American Med. Assoclat., vol. vii, pp. 5S8, 94, 1864. 
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an oblique fracture, or ono with overlapping, the skin is 
pierced by an awl-sbaped drill, at such a point as to be carried 
through the ends of the fragments, wound their surfaces, and 
transfix whatever tissue may be placed between them. After 
having penetrated the broken extremities in one direction, 
the drill is withdrawn from the bone, but not from the skin, 
its direction changed, and other perforations are made in the 
same manner. On removing the instrument, collodion is 
placed upon the points of puncture." 

In a communication subsequently made to the Chicago 
Medical Journal for September, 1858, Dr. B. gives the result 
of his experience up to that time. " Of thirteen cases, four 
were of the humerus, four of the femur, three of the tibia, and 
two of the ulna. In the humerus, one was of four months' 
standing, aged 30. Two operations were done at an interval 
of ten days, and it was cured in one month, A second was of 
eight months' .standing, aged 29. Four operations were done 
at intervals of ten days, and failed to effect a cure. Another, 
aged 24, had existed for six mouths. Five operations were 
performed at intervals of a week, and a cure took place in six 
weeks. The fourth was of five months' duration. He was 
treated for five weeks by six perforations without benefit. 
The seton and afterwards resection were then tried without 
producing union. Of the femur, the^rs(, aged 35, was of five 
months' standing. It was treated by eluven perforations during 
five months, and cured. The second, aged 56, was of four 
months' standing, cured in six weeks after four operations. 
The Ihird, also of four months, in a young man, was cured by 
four perforations. The fourth case, aged 36, was of five 
months' standing, and cured in four weeks by one operation. 

In the tibia, one case was of four months' duration, in a 
man, cured in two weeks by one perforation ; the second was 
cured in five weeks by four perforations ; and the third, aged 
21, of seven months' standing, was cured in four weeks by 
four perforations. 

The first of those in the ulna was in a laborer, and had 
existed for three months. It was cured in twenty-two days 
by two perforations J and the second, a drunkard aged 35, of 
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eighteen weeks' standing, was cured in four weeks b/ two 
perforations. 

In none of the above cases did any serioua accident occur. 
"In one," be observes, "a smnll abscess, and in another, a 
subject of bad constiLution, some swelling resembling erysip- 
elas, which, however, soon subsided. These were the most 
serious results of about sixty perforations." " My practice at 
present," he adds, " is to commence the treatment by two or 
three perforations of tlie Vjone through a simple opening of 
the skin, asini! an instrument of small size, and repeating this 
every ten daya or two weeks, gradually increasing the size of 
the instrument and the extent cf the wound of the bone, until 
tenderness and some swelling are induced. I have very uni- 
formly found that, when pain and throbbing are felt in the 
seat of fracture, union has commenced." The procedure ad- 
vised,by Dr. Brainard is much the same as that imagined by 
Sir Charles Beil.' " In one case," says the latter writer, " I 
thought myself, by observations made on animals, authorized 
to propose that a sharp instrument should be pushed obliquely 
down upon the bone, so as lo work upon and penetrate the 
extremities of the bones. By this means I imagined the 
wound made by the jmsaagc of iho instrument would imme- 
diately heal, and yet the extremities of the bone be so excited 
as lo resemble the state of simple fracture more than can pos- 
sibly happen after cutting down upon them and sawing 4heir 
ends." Sir Charles, however, never acted on the suggestion. 

The ends of two or three acupuncture needles, after being 
passed into the ligamentous band of union, may be connected 
with the poles of a galvanic battery, and an electric current 
passed as an irritant. This proceeding is called electro-punc- 
ture. In 1848 Mr. Burnam employed galvanism as an excit- 
ing agent in an ununited fracture of the tibia of fourteen 
weeks' durntion with success." Dr. McRuer, of Bangor, Maine, 
resorted to it with a like result in an aged female, in whom 
the bones of the leg had not united at the end of eight weeks ;' 

' Operative Sargery, Sd ed. 1614, p. 330. 

• Lond. Med, Tiuioa, 1843. 

* Traiu. Amcr, Med. Assoclat., vol. ill. p. 3j0, 18G0. 
6 
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and Dr. F. D. Lente furnialies three caaea oured by t.liia means, 
where it was applied ibree times a week. The needles, it is 
supposed, were passed to the periosteum on either side of tbe 
fracture.' 

13th. Scraping or raspintj the fractured ends of the bone. — 
Thig process was well known to the nncients. Avicenna de- 
scribes it, and speaks of a philosopher who died from its effects. 
Guy de Chauliac notices this case mentioned by Avicenna but 
to condemn it and blame the philosopher, who, he says, 
" would have better merited this title by living with a halting 
gait, than by having the c.ilhis scraped and dying in great 
torments.'"* John Hunter irritated a false joint seated in the 
humerus with a spatula, after laying it open, with Huccess; 
and Sir B. Brodie, on whose authority the statement is made,* 
thinks that "in all probability Dr. Physick borrowed his idea 
of irritating these joints by means of aetons, from what had 
been done by Mr. Hunter." Mr. White, of Cherry Valley. 
New York, formerly President of the Medical Society of that 
State, also advised scraping of the extremities of the bono so 
as to remove their cartilaginous covering. The same practice 
is recommended by Van der Haar, of Holland. In 181i, M, 
Barthelemy proposed the use of a rasp, in form of a saw, and 
conveyed down to the fragments by means of a canula, to 
scrape the ends of the bone.* 

The practice of scarifying the ends of the bones in ununited 
fractures, in order to induce the deposit of callus by the sub- 
cutaneous section, was proposed by Mr. Miller in 1844.* He 
passes a strong needle obliquely down to the part and moves 
its edge freely about in all directions, so as to cut up the lig- 
amentous bond of union, as well as the dense investment of 
the ends of the bones; the needle being then withdrawn, and 
the puncture covered by plaster. By this means Mr. M. has 
cured an ununited fracture of the humerus, which had sus- 
tained compound injury about ten months before ; the bonea 



' Trans. Amcr. Mcil. Associat., vol. Iv., 1851. 

' Boycr, iii. p. 108. ' Loniioa Med. Gazette, : 

' Vallel, ((uoled from Vclpeiiu, ii. p. 588. 

* Principles of Surgery, 3d ed, p. 693. 
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overlapped and could not be adjusted. On removing the 
splints, live weeks after the puncture, the parts were found 
quite firm. The same procedure has proved successful in two 
cases in the hands of Dr. Sanford of Davenport, Iowa, one of 
■which had existed for three years, and the other for more 
than one year.' Mr. Hunter's method of irritating the ends of 
the bone is stated to have failed in two cases at St. George's 
Hospital, London.^ 

14th. Hoi iron. — Heat applied between the fragments was 
successfully made use of by M. Major in 1828.' He thus 
describes its mode of application: "The canula of a large 
trocar was passed between the two oblique fragments of the 
femur, and left eight hours in place, through which a rounded 
iron was repeatedly passed, it having first been held in boiling 
water. By means of this burn at 100° R. I believed that I 
should be able to inflame the bony surfaces and surrounding 
tissues, and place them in a proper condition to unite." The 
case was one of seven months' duration, in which pressure and 
frictions had been uselessly tried. 

15th. Injections. — The injection of stimulating substances 
has been adopted in cases of disunited fractures, accompanied 
by a wound or fistulous opening, by Dr. Hulse, of the U. S. 
Navy.* In the case reported by him, port wine and water, 
salt and water, and a solution of sulphate of copper were suc- 
cessfully employed, and a cure effected in two months. A 
solution of nitrate of silver, dilute alcohol, wine, and !iot water, 
have also been proposed as injections into these joints. The 
rapidity with which a solution of iodine is absorbed, together 
with its well-tested stimulating effects as an injection in hy- 
drocele, would induce me to give a preference to it over other 
stimulating articles. I am not aware of injectious having ever 
been made use of in false joint unconnected with wound, and, 
though ihey might easily he introduced in such cases by 
moans of a trocar, yet, judging from the severe effects some- 
times known to follow the injection of stimulating fluid into 

■ Traua. AiDcr, Med. Asaociat., vol. lil. p. 330, IH-'iO. 
» Works by Palmer, i. 505, 1835. ' Dfilii^utioD Cbirurgicale. 

American Joarn, of tUo Ucd. Bckucea, xiii. 1834 
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the cellulnr tissue in cases of hydrocele, I should regard their 
empiojmcnt as hazardous. 

16th, Jiesedion of the exiremilies of the bone. — The method of 
treatment by resection was first brought iuto notice by Mr, 
White, of Manchester, in 1760. Petit, however, before this 
period removed with a trephine the ends of a fractured bone, 
affected with caries, and the operation is said to hare been 
described as long ago as the time of Avicenna.' The case in 
which this practice was first tried by Mr. White,' was that of 
a boy, aged nine years, in whom a paeudarthrosia e.xisted at 
the humerus of six months' standing. His injury had been a 
simple oblique fracture: the ends of the bone were found tp 
be riding over each other, and the arm was not only useless, 
but a burden to him. Amputation was proposed for his relief, 
to which Mr. White objected, and .suggested resection of the 
extremities of the bone and afterwards treating the case as a 
compound fracture. The patient did not lose above a spoonful 
of blood in the operation. In about si-t weeks after it, the 
callus began to form, aud soon after became quite firm. 

17th. Resection of one of the fragments only, has been prac- 
tised in two instances by M. Dupuytren willi success, This 
procedure, however, did not, as has been said, originate with 
him, since we find a case recorded by one of his own country- 
men* iu which resection of an inch of the inferior end of a 
non-consolidated fracture of the femur was made in 1758, with 
a view to procure union of the fragments. The same practice 
was pursued by Mr. Fisher at the Salisbury Infirmary in 
1803. The patient, aged twelve, nine weeks previously bad 
met with a compound fracture of the upper part of the femur. 
At this date, when first seen hy his surgeon, no union bad 
taken place. The wound was enlarged, and two splinters of 
bone, one of two and the other of three inches in length, 
were removed. Tlie end of the inferior fragment, which was 
found very jagged, and riding over the superior portion, waa 
then exposed, and three inches of it removed by a saw. The 



e (Ic Mt'decine, siii. p. COS, 3d ed. 
• CftKB in Surgery. 
' Memoires de I' Acad. Roy. de Cliirurgie, iv, p. 113, Bto. Paris, 181ft. 
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wound, which previous to the operation had presenled nn 
unhealthy appearance, was afterwards dressed with lint dipped 
in a decoction of bark, and rapidly healed. In less than two 
months consolidation was perfect, and the boy walking about 
on a crutch, hia limb of course being considerably shortened.' 
White also, in a case situated in the tibia, and Inglis on the 
same bone, employed excision of the superior fragments only, 
with success, long before the time of Dupnytren. In the 
coses both of White and Dupnytren, it was the difficulty or 
impossibility of making the resection of the second fragment, 
which was the cause of limiting it to one. 

Mr. Jordan, of Manchester, in 1855, proposed a mode of 
treatment, which he calls periosteal autoplasty. It consists 
in separating carefully the periosteum from the portions of 
bones to be removed, by menns of some blunt instrument, 
and then, after resection of both ends, replacing the separated 
periosteum in such a way as to cover over completely the 
ends of the bones with the raised membrane, and securing 
it by means of suture. Three cases are cited by him in which 
ihia procedure was employed; one in the leg, a child, and two 
in the humerus, the first of which was cured.' 

Oilier Kuggested that in the sub-periosteal resection it is 
important lo suture the resected portions of the bones them- 
selves, but thinks no advantage is to be had from that of the 
(teriosteum, and Dr. II. J. Bigelow, of Boston, has put in 
practice and recommends this latter plan. His method consists 
in detaching carefully the periosteum from the extremities of 
ihe bone and the healthy shaft for at least a quarter of an 
inch on cither side, taking care not to strip the hone higher 
than the tine of proposed section or to detach it from the 
muscles, and then, after resection, boring each extremity "at 
a little more than half an inch from its end and through one 
wall only," and wiring the extremities. Dr. B. has adopted 
this practice in nine cases on the humerus, and one each of 
the femur and radius, and all with success except one on the 

' Lond, Med. and Phy, Jonrn., vol. ii. p. 37, 1804. 

*Tnlicmcnldes?aendikrlhroscBpiirrAuloplB9UeP£riDBllqiie, Paris, ISGO. 
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arm, where amputation became necessary. In five of these 
cases, the aetoii, drilling, and excision, either with or without 
■wiring, had been previously tried and failed,' After a detail 
of his cases, Dr. Bigelow remarks, "through not a trivial 
operation, it is not dangerous." This concluaioo, despite his 
own remarkable success, isiiot justified. General experience, 
as will be siiown hereafter in this paper, proves, that resec- 
tions are dangerous and often fatal. That it is not lightly to 
be undertaken is well shown by one of his cases (V.) where 
" the ends of the bone were turned out with great difficulty," 
and "the operation occupied about two hours." In Mr. 
Jordan's reflections upon his cases, he observes, the method is 
" not exempt from danger," and thinks no prudent surgeon 
will resort to any resection without having first tried more 
simple means. 

18th. Excising the ends of the bone, and a/lerxcards engaginy 
the point of one of the fragments tii the medullary canal of the 
other, so as to maintain the extrorfiities in contact, has been 
done by M. Roux.* No accident followed the operation, but 
it is stated that at the end of two months a fall upon the fnio- 
tured arm prevented any benefit from the treatment, and 
necessitated the amputation of the limb, 

19th. Exposing the ends of the hone and rttl)l)ing (hem over 
with camtic. — The proposal to apply caustics to the fractured 
extremities originated with Mr. White, of Manchester. The 
case in which he adopted it was an ununited fracture of the 
leg of nine months' standing, and in it the extremities of the 
bone were sawn o0', and, about a week after, the ends were 
touched with the butter of antimony. A slight exfoliation 
occurred, and the patient recovered with a firm limb. Mr, 
Henry Cline, of London, in 1815, w.is, I believe, the first who 
made use of caustic, without having recourse to previoas re- 
moval of the ends of the bone. His case was successful. Mr. 
Earle, in 1321, made use of it in two instances,* though with- 
out success : one of these was in a case of ten months' duration 
in which the seton had previously failed. After the applica- 

' Uniinited Fracture 8uc 
* B£rard, These, p. 53. 
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tion of the caustic, callua was deposited, and t'ae limb became 
much stronger, but this was afterwards absorbed. The frac- 
ture in his second case (produced by the lifting of a teapot), 
was of nine years' standing, and occurred in a patient " worn 
out with mercury," in wbom nearly every cylindrical bone 
in the body was diseased: a case evidently unfitted for any 
operation. In 1827, Dr. Hewsoii applied the caustic potash 
to UQ old fracture of the leg, after removal of the ligament- 
ous matter connecting the fragments, with the happiest effect.' 
At the end of eight weeks cicatrization of the wound Lad 
taken place, and after twelve weeks the fragments were 
firmly consolidated. Another ununited fracture of the tibia, 
Buccessfulty treated by the butter of antimony, has been re- 
ported by Lehmann.' The caustic in his case was applied 
after removal of the matter separating the ends of the bone; 
four weeks afterwards some small pieces of bone were dis- 
cbarged, and in a short time the patient was able to make 
use of bis limb. The snme caustic has been used with good 
e£feat in an instance reported by Weiliuger.* Ollenroth 
touched the fractured extremities with fuming nitric acid, and 
was successful.' The caustic potash has been successfully used 
in three or four cases by the late Dr. J. K. Barton, of this city, 
in one of which (following a compound fracture of the leg 
of 16 or 18 months' standing) Dr. Phyaick discouraged the 
employment of the seton from fear of its failure. I have 
myself, iu a case of want of union in the humerus of four 
years' duration, employed the potash with the most perfect 
success.* 

20th. Actual canlery. — Petit describes the case of a youth 
affected with ulcer and caries of the tibia at its middle, which 
became the Beat of fracture, the fibula remaining whole, in 
which he cauterized the extremities of the bone, aad after- 



' Nortb American Ucil. aad Surg. Journ. for January, 1838, p. II. 

• Graele & Waltlier, Hi. 3° call. 1823, qiiotoil from Rurnrd. 

* Oppenbeiin, op. citat., p. 8. ■ Oppeahdm, op. citat., p. T. 

■ Norris, Surgical llrporl of Feonsylvania Hospital, Am. Journ. of Med. 
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wards took off" the carious parts with a trepan ; having done 
lliis, he applied lint to the naked bone, well saturated with 
tiiict. aloes: at the end of fifty days the diseased bone sepa- 
rated from the aoiiiid portion, after which union occurred.' 

SIst. Removing the extremities of the hone and connecting the 
fragments hy means of wire. — The tying together of the frag- 
ments in recent fractures of the lower jaw, where there is a 
difficulty of retaining the ends in contact, by means of a 
silver or other wire passed around the teeth, has been recom- 
mended since the days of Hippocrates. In 1818, M. Dupuy- 
tren practised this method upon a case of an ununited fracture 
of the lower jaw, which had existed nearly three years.' In 
this instance, he resected the posterior fragment, rasped the 
anterior, and secured the fragments in close apposition by 
means of a platiiia wire passed around the teeth. The appli- 
cation of this procedure to fractures of long standing, how- 
ever, did not originate with him ; the same practice having 
been pursued in 1805 by M. Horeau in a similar case.' The 
idea of securing Ihe long bones in close contact hy connecting 
them with wires, in cases of recent compound fractures, was 
also proposed and practised before the time of Horeau, by a 
surgeon named Icart, His method was to surround and draw 
closely together the fragments by means of a metallic ligatnre, 
for the purpose of preventing displacement ; and states that 
he has seen it put in execution with success.' The practice, 
however, was strongly reprobated by his brother practitioners, 
particularly bj Pujol, in the journal above quotetl, as well as 
in a memoir upon the subject published about the same 
period. For nn ununited fracture of the patella it was pro- 
posed, as far back as the lime of M. A. Severinua, to freshen the 
ends of the hone, and afterwards tie them tightly one against 
the other,* and a late well-known aurgeon of a sister city, 
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Dr. J, Kearney Rodgers, baa recently revived tliis practice,' 
anij lias in several instances drilled holes througli the extre- 
mities of the bone, and tben brought them together by meana 
of silver wire. Tiie object of the wire is to bring the frac- 
tured fragments in-contact, and so retain tbem. We cannot 
coDceive it possible that it should ever be found a difficult 
matter to bring the fractured fragments in apposition after 
resection of their ends. The loss of bone has been, in those 
instances we have witnessed, and must, we judge, always be, 
sufficient to allow of their being so placed by position and a 
proper apparatus alone. The drilling of boles, and fixing of 
wires to the bones, besides lengthening an operation which is 
always tedious and painful, must necessarily expose them to 
denudation of the periosteum, and consequent caries or 
necrosis. We have never had an opportunity of witnessing 
this operation, but all theoretical reasoning would lead us to 
condemn it. One instance has come to our knowledge in 
which the operation of Scverinus (on the patella) was put in 
execution, and a fatal result followed on the fourth day. 
Malgaigne, writing in 1S40, erroneously gives the credit of 
this mode of operating to M. Flaubert of Rouen, who, lie 
says, bad performed it on the humerus a short time previously 
with a satisfactory result.* 

22d. A-mputalion. — In ununited fractures, as in all other 
cases coming under the care of the surgeon, amputation is his 
last resource ; it sliould never be resorted to in pseudarthrosia, 
except after the failure of every other means, and tlien only 
when it renders the life of the patient miserable, and he him- 
self demands it. A few surgeons would have us reject all 
operative measures for ihecureof ununited fractures. Among 
these is Larrey, who advises if nnion has not been effected 
during the first period of treating a fracture that " the case 
should bo abandoned to nature." My late friend, Dr. Jolm 
Watson, of New York, entertained nearly similar views, for, 
after having been an attentive observer of the cases of fracture 

I Ni-w York Joiirn. of Med. and Surg., i, p. 843, 1S30— paper Uy Ileanl. 
* Op. cilol. p. 2iO, Sd ed. 
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at the hospital of that city for many years, and witnessed 
various modes of treatment instituted for the eure of false 
joints, he avers, " that he has jet to see the case in which he 
would employ either seton, excision, caustic, perforating plug, 
or the wire ligature."' Whore in the judgment of the surgeon 
it is not thought proper to resort to any of the means of treat- 
ment whiiih have heen considered, or where these may alto- 
gether or in part have failed, various macliines have been 
devised to palliate the condition of the patient, and render the 
limb in some degree useful. Allusion has already been made 
to those employed by White, Inglis, Kuhnlioltz, Troschel, 
Smith, and others, and a reference to the cases of these gentle- 
men wil! give ample information in regard to this subject. 
With theae instruments, as witii all the rest of the armamen- 
tarium of the surgeon, the simplest will be found the most 
effectual, and will at the same time be worn with the most 
comfort and convenience. 

Before closing this part of our subject, a recomraendation 
promulgated by a surgeon who has devoted much time to an 
experimental essay upon the causes and treatment of ununited 
fractures, merits notice, inasmuch as the practice, in the opinion 
of the writer of this paper, may lead to injury. Dr. Brainard, 
in his Essay, ° after showing the results which followed the 
operation advocated by him for the cure of ununited fractures, 
viz., perforation of the ends of the fragments, says: "The 
applicationof the perforator is so little painful, and so effectual, 
that I would recommend its employment where union is at 
all delayed for the purpose of preventing a false articulation 
from being formed, as well as for curing it where it has already 
occurred ;" and again, " If there is not decided commencement 
of union at the end of si,x: weeks, perforations should he made 
with a small instrument," and appends in illustration some 
cases treated in this manner which were " not of long standing, 
and might have eventually united without any operation." 
The instances adduced to support this recommendation all did 

' New York Med. Tlmea, p. 13, 1851. 

■ Transact, of the Amer. Med. Associat,, vol. vil, p. SSO, Fbtlada. 1S54. 
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well, but we have no right to assume, nor, as shown by the 
quotation just made, does the author nimaelf do so, that such 
would not have beea the result without artificial aid of any 
sort, "We know, however, that fever, erysipelaa, and abscess 
not unfrequently arise from an operation as simple as that of 
acupuucturation, and experience teaches that these states may 
give rise to an absorption instead of a deposit of callus, and 
that a prolonged treatment, suffering, and complete want of 
union may follow as a consequence. My own observation, after 
R long hospital experience in fractures, leads me to recommend, 
when motion is still found to exist at the period usual for 
these accidents to become consolidated — that is, in cases of 
simply delayed union, that the treatment by perfect rest and 
pressure should be continued, and if possible more carefully 
attended to than before, for, as a general rule, cases in which 
there is this delay in consolidation are not to be despaired of 
even af\er the lapse of five or six months. Constitutional 
treatment should at the same time be carefully employed, 
every means being taken to invigorate the patient, and to 
place his general health in a good condition. If, after tbfe 
lapse of the time mentioned, firm union still fails to occur, 
the case should on no account be abandoned by the practi- 
tioner, but frictions, irritants, and electricity should be used, 
and not until these have been first fairly tried should resort to 
operative means be recommended, and even then I would long 
hesitate in urging them, in cases which incommode the patient 
but slightly, or which can be efficiently remedied by artificial 
support; but under opposite circumstances, severe and dan- 
gerous as the mildest of them must be acknowledged at times 
to be, sound surgery and experience justify iheir use. 

The few pages devoted to the consideration of non-con- 
consolidated fractures in our treatises on surgery, are for the 
most part extremely vague and unsatisfactory ; and in practice 
the various modes of treatment recommended for their cure 
are resorted to without discrimination, according to the par- 
ticular fancy of the surgeon. The methods that we have 
enumerated have all at different times been much vaunted by 
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practitioners, and, as might bo expected, have all in some in- 
stances been followed by failure. One of the British writers, 
who appears to have devoted most attention to the subject of 
these affections, is of opinion that all modes of trealment have 
been very unsuccessful ; so much so, that he thinks he is far 
within the mark in slating, that not one in twenty in which 
they are tried is followed by a favorable result. This state- 
ment is based upon recollection alone; though not very un- 
frequent, the failures are believed not to be so numerous as 
is here stated. Our tables show, that out of 150 published 
cases, 113 have been cured. In their treatment no exclusive 
method should be adopted; all may at times be applicable, 
and may be regarded as good or bad, according to the par- 
ticular condition of the parts in each individual case. In 
making choice of a plan of treatment, we should be governed 
by the situation of the injury — whether near a joint or other- 
wise — the limb oflccted — the length of time which the fracture 
has existed — the degree of mobility existing in the fragments 
— whether the fragments be in apposition or otherwise — 
whether connected by a ligamentous band, or united by means 
of a preternatural capsule, should be carefully ascertained 
before the kind of operation to be employed is decided upon. 
The five following classes will embrace all the modes of cure 
most commonly resorted to ; and the particular cases to which 
the.se are applicable, together with the main objections which 
at different times have been urged against them, we shall now 
briefly enumerate. 

1. Compression and rest. 2. Frictions. 3. Seton. 4. The 
application of caustic to the seat of fracture. 5. Resection 
of the ends of the bones. 

1. Compr<^ssioii and resl. — Commonly speaking, the terms 
ununited, or disunited, when applied to fractures, are used 
simply to express that the bones bend and have not become 
firm at the injured part, without reference to the length of 
time that has elapsed since the occurrence of the accident, or 
the state of the fragments which exist; and many cases are 
reported which were cured by continuing the application of 
the apparatus employed, without requiring any farther assis- 
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tanoe from the surgeon. Properly apeakicg, tho iiaion in 
tbese cases 13 simply delayed ; and it is to tliese delayed con- 
solidations that the treatment by rest and compression is pecu- 
liarly applicable. Besides these, compression and rest are 
always adapted to, and will be likely to prove successful in, 
cases of non-union in which the cause can be attributed to 
motion, or want of proper position after the recent fracture, 
where the ends of the booes are not absorbed and are con- 
nected by fibro-cartilagiiious substance, into which sufEcient 
bone has not been deposited, or to cases where no sort of union 
has taken place in consequence of previous want of perfect 
apposition, provided the ends can be brought into contact and 
the fracture has existed but a few months. To cases, also, which 
are accompanied by an inflammatory state of the fragments of 
the fractured limb, this treatment is well suited. In all of the 
first-mentioned order, it must be evident that the chances of 
union become probable when the broken bones are brought 
into contact and so retained; and in the latter, consolidation 
will be apt to occur upon the subsidence of the increased 
action in the lirab, consequent upon its being placed in a state 
of perfect quietude. As the method is unattended with danger, 
it should always be resorted to in instances of the kind men- 
tioned, particularly when in young subjects, previous to per- 
forming any of the more serious operations which have been 
proposed for remedying this accident. In cases where there 
exists an approach to a capsular ligacnent, or where the ends of 
the bone are diseased, or are prevented from uniting by the 
interposition of a foreign substance, or are rounded and sepa- 
rated, though connected by means of ligamentous matter, the 
mere influence of pressure and rest is not alone sufGcieot to 
produce a cure. Where pressure directly over the seal of 
fracture is made use of, the tourniquet is preferable to the 
roller, as by means of the screw a more equable degree of 
pressure can be kept up, and, if pain or other unpleasant 
symptom follow its application, can be loosened without 
puttinj^ the surgeon to inconvenience. Pressure and u state 
of perfect repose have been sometimes produced by the im- 



86 CONTRIBUTIONS TO PRACTICAL SURGERY. 

movable apparfttus, which, if ever to he approved, is in the 
class of injuries that we are now treating of. 

Out of 36 cases included in our table, treated by pressure 
and rest, 29 were cured. Of these, 

13 were in the femur, of Trhicli 9 were cured. 

7 " leg. " 7 

12 " liumerua, " 9 " 

4 " forearm, " 4 " 

The longest period that the fracture had existed in these 
cases was 22 months (femur, set, 27). The shortest period was 
4 weeks (forearm, fet. 12). The average period was 5 months 
and 12 days. The longest period required for a cure was o 
months (humerus, ret. 24). The shortest period was 18 days 
(femur, jet. 25). The average period was 9 weeks. 

In the 36 cases iu which pressure and rest were employed, 
accidents depended upon the treatment, and, not terminating 
in death, are slated to have occurred four times — {excoriations 
1, severe pain and inflammation 3). 

2. Frictions. — In making use of frictions, the object aimed 
at is to break up any ligamentous bands that may unite the 
fragments of the bone, and by rubbing these together destroy 
any covering which they may have, and produce a degree of 
irritation as great as would follow a recent fracture. Boyer 
denounces the use of frictions, believing that if deposition of 
callus has commenced, rest alone will be sufficient for the 
cnre, and, if a false joint is already established, the frictions 
will be totally without benefit, and will, besides, expose the 
patient to serious accidents frohi the contusion and tearing of 
the surrounding soft parts,' Before the time of Boyer, Duver- 
ney had pronounced this method to be only good iu the stndy, 
" for, however the whole end of the cemented bone be rubbed, 
it is useless and even dangerous to the patient."' Kluge per- 
mits his patients to use a limb if it still remains flexible after 
the lapse of time usually occupied in consolidation, and, when 
inflaramatiou is thus excited, he restores it to its previous 



■ Op. citat., iii. p. 100. 
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quiescent atnte.' In every instance a quick and firm consoli- 
dation resulted. A good example of tlie benefit to be derived 
from frictions produeed bj allowing tlie patient to move about 
upon his limb is given by Mr, Home.^ 

Experience proves that where there is simply tardiness in 
the formation of callus, the method by friction, though it has 
often failed, may be serviceable ; and, as, with the exception 
of the case reported by White, in which abscess followed, we 
nre not awaro of any instance ever having been reported in 
which unpleasant symptoms were produced by it, would advise 
a trial being made with it after compression has failed, before 
resort is had to any more severe measure. Frictions, how- 
ever, in such a degree as to risk serious injury to the surround- 
ing parts, are uti warrantable, nor should they ever be employed 
where any degree of union has commenced, until it is well 
ascertained that nature unassisted is incompetent to produce 
firm union, as we know that motion will sometimes cause 
rapid absorption of the matter effused between the ends of the 
bone. On this account the practice advised by some surgeons, 
where union is tardy, of removing all apparatus and allowing 
the patient to move his limb freely while in bed, is to be de- 
precated as being doubtful in its results. 

The treatment by frictions is particularly applicable to the 
coses described in our second order, where the fracture has 
been nearly transverse and union of no sort exists between 
the fragments. In most instances of our third order, the fibro- 
ligamcntous connections between the fragments is so strong aa 
to prevent a fair trial of this means ; but such cases would 
probably all be cured by rest and compression. Of the two 
methods of making use of frictions, preference should, we 
think, be given to that of seizing the extremities of the bone 
and rubbing their ends together, as by it frictions are more 
effeotual, and the liability to danger less imminent, than in 
binding up the limb and suffering the patient to move about 
upon it. Where, however, the degree of motion is slight, the 

' OppcnlicJm, op. cilftt , p. 4. 

' TruiiB. Bot". for IiuproTC. of Med. and Cbir. Knowledge, vol. i. 1703. 
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latter mode may he advantageously employed. The necessity 
of a slate of perfect rest, after a sufficient degree of irritation 
baa been once set up, hag been already slated, and is higbly 
important. 

Ill addition to ibe cases cited in tbe accompanying tables in 
which frictions Lave been used, the method has been em- 
ployed successfully by Briot;' by Champion,* in a leg after 
two and a half months; Jacquier d'Ervy,' in a leg; Vo- 
gel,' in a clavicle; Basedow," in a leg after five weeks; 
Steinheim," in a femur; Sanson/ in a femur of more than a 
year's duration; by Ash mead (communicated to author), in 
two cases in the leg after tbe lapse of several months ; and by 
Kirkbride, in a humerus that had failed to unite at the end of 
three months.^ Bonn, Germain, Hain, Ansiaux, and others 
have, however, failed. 

3. Seton. — From its first proposal by Dr. Physick, the use 
of the seton has received continued oppo.iition, both in Eng- 
land and France. By authoritative writers of these countries, 
it is stated most generally to have failed in producing union, 
Mr. Amesbury, writing in 1829, thus expresses himself in re- 
gard to it : "I have seen three cases of noa-union treated with 
setons — one in the femur and two in the humerus. The con- 
stitutional disturbance produced by the selon in the thigh was 
extremely severe : but the irritative fever occasioned by it in 
the other two instances was not great. Not the least benefit 
was obtained from its employment in either case." He adds^ 
" Though I have heard of many cases of non-union treated by 
the employment of setons, I am not aware that there are more 
than three treated in this country, where its operation appears 
to have brought about consolidation of the bone."° Another 
high authority, Mr. Lawrence, remarks:'" "I believe it may be 
said that there are some two or three instances recorded, in 



> Malgftigne, p. 218. ' Velpeau, op. cilat., ii. p. 783. 

' Idem. ' Idem. 

* Bfirard, op. citni., p. 44. ' Oppenheim, op. cll»l., p. 5. 

' Diet, de Med. and Chir. Prat., iii. p. 500. 

' Am. Joum. of tbe Med. Sci., xv. 1833. 

' Op. eiUt., p. 384. "> Lond. Med. Gazelle, vi. p. 355, 1830. 
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which, after some weeks or months of confinement, with a good 
deal of pain and danger, the union hns been effected in this 
way; but in other cnses the introduction of the aeton hna 
failed." Speaking of the selon in hia lectures, in 1833, Brodie 
mentions hia having uaed it in three caaea. The firat waa in 
an ununited fracture of the femur, and union took place though 
it was not completed until after a long period of time. The 
second caae, also of the femur, was followed by so much dis- 
turbance of the constitution, that he became alarmed, and the 
fleton was removed. The aymptoma after thia snbaided, and it 
was re-introduced and kept in for a length of time, but no 
core was effected, and the patient left the hospital with the 
bones as loose aa when he was firat admitted. In the third 
case the injury waa in the clavicle, and was of many years' 
standing, and here a perfect cure was accomplished after the 
uee of the seton for several weeks. He then adds, " The reault 
of the practice in England appeara to be, that sometimes it 
has succeeded in the upper extremities, but that where it has 
been performed on the lower extremities, as far as I know, it 
has only succeeded in a single instance, viz., that of the 
patient under my care."' Mr. Palmer,' writing in 1835, speaka 
of its having succeeded "in a ftw cases," Syme thinks the 
irritation- determined by the presence of a aeton cannot bo 
useful but when there is a commencement of union,* M. 
Sanson summarily condemns the treatment with the aeton, and 
advises its rejection.* Larrey says he would never recommend 
the seton or resection, in these cases;' and M. Velpeau' de- 
ecribes it as a very uncertain method of treatment, and gives a 
preference to the operation of resection, if frictions, or the 
immovable apparatus, are not sufficient for the cure. The 
opinions expressed by the above quoted gentlemen show the 
estimation in which the method is held by many in Europe. 
Moat erroneous notions of the estimation in which the aeton 
continued to be held after an experience of many years, by 

I Lnnd. Med. GaEette, xiii. ■ Edit, of HuDter, I. p. S05, 1335, nole. 

I EiUd. Med. and Surg, Joum,, Julj, I83S. 
< Diet, de Mfd. and Cliir. Prat., jii. p. 604. 
' Clln. Chirurg., Hi. p. 400. « Op. oitat., ii. p. 0B7. 
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its discorerer, as well as of tbe opinions entertained of it by 
tbe great idass of surgeons in tbis country, are at tbis time 
circulated abroad. In some editorial remarks of one of the 
Frencb journals,' it is gravely asserted tbat in the United 
States so little benefit bas been derived from tbe employment 
of the seton in false joints, tbat it is now no longer employed 
tbere — Dr. Physick himself having renounced the treatment 
during tbe latter years of hia life. "We have authority for 
stating that up to the period of his death, Dr. Pbysick always 
advocated the treatment of these cases by the seton, and may 
safely assert, that results in America have proved it one of tbe 
safest, least painful, and most effectual, of tbe numerous ope- 
rations that are performed for the cure of pseudarthrosis. 

The following instance, laken from the Case Book of the 
Pennsylvania Hospital,' is interesting, as showing tbat Dr. 
Pbysick was not prevented from resorting to tbe seton even 
after an accident liad occurred on a first attempt at placing it. 
On tbe 20tb November, 1807, Erjan Malone, aged thirty, 
received a fracture of the rigbt leg, a little below its middle, 
and also a fracture of the tbigh of tbe opposite side. The 
thigh united in the usual lime, while in tbe leg the fibula 
united but the tibia remained loose. At tbe end of a year a 
seton was introduced between the ununited fragments and a 
large bloodvessel wounded. Hemorrhage was with difficulty 
restrained by firm compression, elevation, cold, etc. The 
seton was withdrawn during tbe treatment for the bleeding, 
and no union had taken place after the ulcers resulting from 
tbe wound had bealed. In March, 1809, the patient entered 
tbe hospital, and on tbe 24tb of that month, Dr. Pbysick 
passed a seton ; some fever and pain followed it. On the 18th 
of June tbe fracture was firmly united and tbe seton was 
removed, and be left tbe hospital on the 29th. Another in- 
stance in which a second seton was used successfully, after a 
previous attempt by this mode of treatment had failed, is givea 
by itoux.* 
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Much difference of opinion prevails, not only as to the mode 
of applying the seton, but also as to the length of time which 
it is necessary to allow it to remain in place. Dr. Physick 
recommends it to be passed through the integuments and 
between the enda of the bone, by means of a long seton needle 
arined with a silk ribbon, or French tape, without previously 
catting down to the bone, and advised that it should be left 
in place for four or five months, or longer,' Other practi- 
tioners, however, have preferred that the soft parts should be 
first divided, ao as to expose the seat of the fracture, and that 
it should be removed at the end of a week or two. The first _ 
method of operating, aa being leas painful, and attended with 
less danger, should, we think, be preferred. The length of 
time the seton should be allowed to remain, it is impossible to 
fix upon, but, as the object of it is to excite action in the bone 
and parts around, and nut to promote suppuration, which we 
know in compound fractures often prevents the union, it would 
seem that it should be removed without regard to time, as 
soon as a considerable degree of action is excited, and before 
excesaive suppuration is established. After its withdrawal 
the limb should be splinted with great attention, and every 
possible care taken, to keep it in a state of perfect quietude. 
The seton is especially suited to those cases of preternatural 
joints which occur in the upper estremitiea, inferior maxilla, 
and clavicle, where the fragments can be placed in apposition. 
In the femur it has often failed; Dr. Physick has tried it in 
three cases of artificial joint in this bone, without satisfactory 
results. The experience of Sir B. Brodie, as we have seen, is 
to the same effect. The cause of failure in these cases is pro- 
bably owing lo its inadequacy in the larger bones to excite a 
degree of inflammation sufficient to give rise to ossiGc action- 
One of the cases in which the seton failed in the hands of Dr. 
Physick, was that of an adult male who was admitted into the 
Pennsylvania Hospital, Feb. 17th, 1810, with an artificial joint 
of the femur following an oblique fracture of the bone just 
below the trochanter major. His accident had happened eight 
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months previously. On the 28th ao incision down to the bone 
was made over the seat of the fracture, and a seton introduced. 
On the 4th day, fever and retention of urine followed, but 
soon disappeared. On the 20th of April an extensive abscess 
formed in the thigh, and his health had become in some de- 
gree impaired. On the fourth of July, on nceount of the 
fever, diarrhoea, and debility of the patient, the seton was 
removed, having been allowed to remain four months and 
four dajs, without producing any bony union.' I hfive myself 
witnessed in our hospital two cases in the femur where the 
seton was tried without benefit. The first of these was in a 
woman, aged 33, who was admitted in February, 1848, The 
accident had happened eiglu months before admission by being 
thrown from a swing, and the upper end of the bone had pro- 
truded slightly, but the wound healed kindly. The injury 
was near the middle of the bone and no trace of union could 
be delected. Pressure and rest had been used before her 
reception, and were again tried for three months after her ad- 
miaaioii, without benefit. A seton was then introduced on the 
24th of June with no beneficial result, and in October it was 
removed, and soon afterwards I amputated the thigh at her 
urgent request. In the second case, that of a laborer, aged 
23, the injury was of nine months' standing, and three weeks 
after its insertion by Dr. Peace the patient died of pyeemia. 

The situation of the fragments — their being widely sepa- 
rated, or placed in such a direction that they cannot be readily 
kept in contact ; or the abundant deposit of callus about their 
extremities, maybe obstacles, sometimes insurmountable, to 
its use. The existence of great malposition in the fragments 
will generally preclude its employment. Close proximity of 
the fracture to the main artery and nerve, or to an important 
joint, may also at times prevent a trial with the seton. Where 
the bone has been for years disunited, and the fracture is very 
loose, or presents irregular surfaces, the seton is entirely un- 
suited. In all other cases, it should be preferred to all other 
operative procedures, as in case of a failure with it some of 
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the more serious operations may always be resorted to. Wein- 
hold' imagines that the principal cause of failure with the 
seton (aa used in Europe in connection with an external in- 
cision) is, its permitting tlie access of the external air to the 
extremities of the bone, which, for that reason, are extremely 
disposed to become carious; and to obviate this he proposes 
making the wound funnel-shaped, and using a conical or wedge- 
like aeton. In addition to the cases treated by the seton which 
have been already alluded to, or are included in our tables, 
this method of treatment has been successfully used in the 
forearm by Delpech,' in the leg by Rigal de Gaillac, in the 
clavicle by Randolph, and by Saurer in the leg in a case of 
eight months' duration.* Of three ununited fractures of the 
humerus in which the seton was used by Mr. Crompton,' two 
were successful after extensive suppuration, and in the third, 
the needle could not be passed between the ends of the bone, 
and, as there was a good deal of strength in the member, 
the patient was advised to allow it to remain as it was. In 
three cases situated in the tibia, treated by the same surgeon, 
all were much benefited by the seton, combined with pressure 
and rest, and he believes they all got well finally. A fourth 
instance which he saw in the tibia, where the fractured ex- 
tremity became loose during a severe attack of pleurisy, was 
also caused by the same means. In the case of a non-united 
fracture of the humerus, cited by Lombard," it was employed 
without benefit, and on the same bone with only partial auc- 
ceas, by B(?clard of Strasburg. In another case on the humerua 
treated at the Richmond Hospital with the seton by Mr. Car- 
raichael, its introduction was followed !'y a severe attack of 
erysipelas and very neiirly caused the death of the patient.* 
An ununited fracture of the acromion process of the scapula, 
occurring in a female, which was treated by the seton some 
years back at the almshouse infirmary of this city, termi- 
nated in death. Professor Mott'a expei'ience in the use of the 
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aeton haa been large ; eleven cases have been treated by thU 
method by bira, of which three were of the femur, three of 
the tibia, and five of the humerus. In all it succeeded per- 
fectly except in three of the last- mentioned bone, which were 
afterwards cured by resection of the ends.' 

Reference to the tables appended to this paper exhibits the 
following results in 46 cases in which the seton and its modi- 
ficatioua were employed. Of these, — 

18 were in the Teninr, of which 9 were cored. 
10 " leg, ■* 10 ■■ 

IB " humenis, " 10 " 
6 " forearm, " G " 

Of these 46 cases, 21 are stated to have had an incision 
made down to the bone previous to the introduction of the 
Beton, and 24 had it passed without a previous incision. Of 
the 21 where previous incision was made, 17 were cured, 2 
improved, 1 failed, and 1 died. Of the 24 in which there was 
no previous division of the soft parts, 18 were cured, 1 
amended, 4 failed, and one died. 

In one case the seton was passed through n fistulous open- 
ing which previously existed. 

The longest period that the fracture had existed in these 
cases was 10 years (femur, iet. 26). The sliortest period was 
BIX weeks (tibia, Eet. 48). The average period was 12 months 
and 12 days. 

The longest period that the seton was allowed to remain 
was 13 months (humerus, ^t. 48, failed). The shortest period 
was 7 days (forearm, cure). The average period was 7 weeks 
and 3 days. 

The longest period required for the cure was 8 months 
(femur, ast. 41). The shortest period was 3 weeks (humerus, 
»t. 23). The average period was 2 months aud 24 days. la 
17 of the cases in wliich the seton was employed, other 
methods of operating are stated to have been tried and to 
have failed. 

' VacW, ia Am. Journ. of the Med Sci., ii. p. 263. 
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In the 46 cases treated by the seton, accidents dependent 
upoa the method employed, aad not terminating in death, 
are noted as having occurred 12 times (arterial hemorrhage 
twice; severe fever, erysipelas, or profuse suppuration, ten 
times), 

4. The application of camtic lo the seal of fracture. — The 
appIicatioQ of caustic to the ends of the fractured bone after 
free exposure of them is a more powerful means of effecting 
the requisite irritation in the periosteum and bone than the 
seton, and seems worthy of more extensive employment than 
it has heretofore received. From the ease with which the 
operation can be done, the little pain attendant on it, and the 
almost certainty of producing by it a degree of action in the 
parts sufficient to excite a deposit of callus, without at the 
same time keeping up that action so long as to cause excessive 
suppuration, which often leads to failure, I am induced to 
prefer it to excision of the ends of the bone, and would re- 
commend it in those cases which are rebellious to the simpler 
modes of treatment, viz,, compression, frictions, and the seton. 
In performing the operation, the seat of fracture is to be 
fairly exposed, the substance connecting the ends of the bone 
divided, and the wound carefnlly dried; after which the 
caustic is to be rubbed over them. The wound should then 
be filled with lint, and the limb placed in a state of the most 
absolute rest. 

The operation with the caustic is as applicable to the lower 
aa the upper extremity, and ia the only procedure, except 
resection, that is well suited to cases which have been for 
years disunited, or arc very movable, and surrounded by a 
preternatural capsule. 

Different caustics have been made use of in these cases. 
White and Lehman employed the butter of antimony. Ollen- 
roih has proposed the nitric acid. In the cases reported by 
Cline, Earle, Barton, and myself, the caustic potash was used, 
and is, I think, preferable. 

5. Rejection of the ends of the bone. — This method of treat- 
ment, though it has been frequently adopted with success, is 
nevertheless attended with great danger. All writers who 
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bave practiaetl it fieknowledge its severity, and few recom- 
mend ita employment except in extreme cases. Mr, Lawreuce 
thus notices resection : "Thia is a serious proceeding; indeed, 
in tbe middle of a fleshy limb, as the thigh for example, it 
must be a very difEcult tiling to accomplish.'" Boyer de- 
scribes it as one of the most serious operations in surgery, 
and speaks of it as "painful, bloody, and of uncertain suc- 
cess."' Barton views it as difficuk for tbe surgeon, besides 
being painful, and of doubtful result both to the limb and life 
of the patient.' Lislon regards it as a "difEcult and severe 
process;"' and stales that he has never attempted the opera- 
lion but once, and then failed in procuring union. Somme 
mentions nn instance of ununited fracture of tbe arm, in 
which he witnessed the operation of amputation of tho frac- 
tured extremities without any benefit resulting, and pro- 
nounces the method "barbarous," and thinks "it ought to be 
rejected from surgieal practice."' Gourand looks upon it as a 
retrograde step in surgery,* Mr. Rynd,^ speaking of sawing 
off the ends of the bone in these cases, says: "I suppose no 
surgeon of the present day would seriously entertain it." A 
recent continental writer' well remarks, that "in pseudar- 
throsis of the thigh the question may seriously be asked if 
we should not prefer amputation at the point of the false 
joint to any other dangerous or doubtful operation. This 
question only the peculiarity of the individual case can decide. 
In some cases the safe aid of a suitable splint apparatus is 
preferable to any operation," and M. Velpeau, though an 
advocate for this mode of treatment, candidly exposes its great 
dangers. We should never, says he, "decide upon this opera- 
tion without having well considered it. Requiring a deep 
and large incision into the soft parts, it places tbe bone in the 
state of a recent fracture acoompained with severe wound, 



I LonU. Med. Ga^., vi. 1B38. 

' Med. Rec, ix. p. 378, 1838. 

' Med. Chlr. Trans., svi. p. SO. 

' lUd. Op. Velpeaii, ii. p. 58B, Paris, 1839. 

' Dublin Quart. Med, Journ., vol. iv. 1847. 

' Billroth, trans, by Uackley, 1871, p. 310. 
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from whence results the danger of excessive suppuration, 
erysipelas, caries, necrosis, as well as of purulent absorptions, 
and phlebitis."' Jourdan thinks that reaeciion is only prac- 
ticable on the humerus, or at furthest on the femur, and that 
the accidents which terminate almost always in death should 
make us prefer amputation.' Mr, Rowlands, after reporting 
a case in the femur successfully operated on by resection of 
the ends, states, that the operation far surpassed in severity 
"anything I had ever undertaken or witnessed, and I am 
doubtful as to the propriety of recommending it to others."' 
On the femur this operation is particularly severe, and the 
great length of lime required for its performance on that bone 
is alone, in debilitated patients, a sufBoiently strong objection 
to it. In a case of resection of the thigh-hone noticed by M. 
Vallet,' the operation is stated to have been of extreme sever- 
ity, and to have lasted more than an hour : the patient, who 
was young and vigorous, had convulsions, and died tlic same 
evening. In the case of Walb, reported by Dr. Kirlcbride,' 
the operation lasted near two hours, the patient afterwards 
dying of pyemia on the si.tteenth day. And in a patient 
that I saw operated upon at the Pennsylvania Hospital 
in 1833, the operation was tedious and painful, though, after 
a long confinement and exposure to great dangers, he was 
finally cured. In one of the cases reported by Dr. Bigelow 
on the femur, the operation of resection and drilling "occu- 
pied about two hours," and " the ends of the bone were turned 
out with great difficulty." Speaking of the treatment of un- 
united fracture by excising the ends of the bone, Mr, Crosse 
observes, that he has known excision cure; "but it ao often 
fails as to render the practice very discouraging,"* and M. San- 
son thinks that "all prudent practitioners will agree that it is 
tetter to leave the patient with his infirmity, which in no way 
endangers life, than seek to remove it by an operation which 
greatly perils it."' 

' Idem., ii. p. 002. 

* Did. lies 8c. MijJ,, art. Fftuaac Arliculatiou. 

' Med. Chlr. Trans., il. p. 49. • Mfid. Op. Velpcnu, H. p. MD. 

• Am. Journ. Med. 8d.. xvii. p. 48. ' Retrospective Address, p. 80. 
' DIM. de M6d. «iid CUirurg. Prat., Hi. p. 805. 
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Tlie mode of treatment by resection is more particularlj 
applicable to such fractures as are aceompaiiieil with great 
deformity, or have been for a very long period disunited, and 
have the ends of the bone very widely separated and loose, 
or such as are surrounded by a preternatural capsular liga- 
ment, with the fractured ends enlarged, than to those oases iu 
which the ends of the bone are connected together by a liga- 
mentous band only. It is better adapted to parts in which 
but a single bone exists, as the humerus and femur, than to 
the forearm or leg. As with the seton and other methods 
of treatment, it must necessarily fail where the want of con- 
solidation arises from any constitutional cause. Where the 
preternatural joint is near to an important arliculation, it is 
altogether inapplicable. By some writers it has been thought 
to be peculiarly suited to such pseudarth roses as are pro- 
duced by a necrosed state of the extremities of the fragments ; 
but in these cases, as a general rule, any very serious ope- 
ration is unjustifiable, experience teaching us that it is better 
to leave the removal of the bone to nature, and in no way 
interfere until the diseased parts are separated by the absorb- 
ents, when they should be removed, and the limb after- 
wards supported as carefully as in cases of recent fracture. 
A cure by reycction, it is to bo remembered, is always ac- 
compained by more or less shortening of the limb — a slight 
inconvenience for the arm, but a matter which should enter 
into our calculation when the lower limb is the seat of the 
infirmity. 

In performing the operation of resection of the ends of the 
bone, a longitudinal incision is to be made opposite to the 
point of fracture, and, iu that part of the limb in which the 
bone is most superficial, care being taken at the same time 
to avoid the neigborhood of large arteries or nerves. The 
surrounding soft parts are then dissected from the extremities 
of the fragments, which are to be successively pushed out and 
removed with a saw, no more of the bone being taken away 
than is absolutely required. The ends of the bone are after- 
wards to be brought in contact, and the limb so placed as to 
favor the discharge of pus from it, care at the time being taken 
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to retain it at perfect rest, and to treat it in every respect as 
B severe compound fracturo. 

My own experience, together with a cloae examination of 
most of the recorded cases of excision of the ends of the bones, 
aads me to regard it, particularly in the femur, as an opera- 
of ao formidable a nature, both as to the risk incurred by 
,he patient and the great amount of suffering that it gives rise 
,0, that it should never be resorted to until all other modes of 
.reatment have failed, or are from some peculiar circumatanoes 
napplicable. 

In addition to the instances which I have noticed elsewhere, 
resection has proved successful in the hands of Josse,' Hysern,* 
Andrews,* Dupout,' and Langenheck,* on the humerus: with 
Fricke' and Holscher' on the forearm ; with Dubois,* Josse,* 
DuiiuytreD,"'and Diisterburg," in the leg; and with Viguerie'* 
and Moreau, Jr.," upon the femur. 

Mr. Amesbury has seen the operation of removal of the 
ends of the boue twice unsuccessfully performed in the 
humerus. The first was a man of strong constitution, who, 
after many months' confinement, was allowed to get up. He 
saw him eighteen months after the operation, when the 
wound had healed, but the arm was much worse than when it 
was performed. In the second instance, after many months' 
suffering from exfoliation and abscesses, the man left his bed 
with the limb much worse than before." Dupuytren lost a 
patient after this operation on the humerus, and derived no 
benefit from it in another case on the same bone." Mr. James 
has employed it in the arm unsuccessfully." Viricel lost a 



' Kill, de CUirurg, Prat., p, 331, 

• Lond. Mpii. Journal, J781, i. 
' Archives Q^n^ralea, il. ji. 028, 1823. ' 
' MM. Opgrat. ofVelpoau, ii. p. 590, ' 

• Velpeau, ii. p. 580. ' 
" TbtgeofB^raril, p. 53. » 
" Larrey, Afitltary Surgery, trana. by Hall. 
I' Med. Op^rat. ofVeipcau, 11. p. 590. 

" f>p. dial., p. 210. ■» Gftz. MM. 1831. 

" RelroHpectivo Addreas— Proviii. Med. and Surg. Trnna., viii. 1840. 



• M^d. Opirat. of Vdpeau, 1. 

' Cooper'a Surg. Diet. 
' Oppenbeim, p. 11. 
' MCI. de Cbir, Prat., p. 311. 
Oppenlieim, p. 11. 
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patient a few days after rasping the fractured extremities.' 
Mr. Allan knew the operation to fail in the hands of John 
Bell, whom he assisted in a case on the humerus of twelve 
months' standing;' and Pliysiok mentions au instance in 
which it was performed unsuccessfully upon ihe humerus, 
and states that the patient afterwards eutcred the hospital in 
this city, where the limb was amputated, and related to him 
the great suffering which he had experienced in the operation 
of excision.* Resection has also altogether failed in the 
hands of Ansiaux,* Moreau,* Beuk," and Roux,' on the 
humerus, with Warmuth* and myself,* on the ulna; and Dr. 
GUntz, of Leipsic," mentions two instances of failure after 
resection, of false joints, without specifying the bones ope- 
rated on. 

Of the 38 cases in the tahle in which resection was per- 
formed, 24 were cured, 1 amended, 7 failed, and 6 died. Of 
these — 

12 were in the femur, of wliicli 7 were cured. 

6 " leg, " 5 " 

13 " liumerus, " 6 " 

7 " forearm, " 5 " and 1 amciided. 
1 was " jaw, " 1 waa " 

The longest period that the fracture had existed in these 
cases was 5 years (adult — femur). The shortest period was' 
10 weeks (humerus, set. 60). 

The average period was 13 mouths and 19 days. 

The longest period required for the cure was 13 months 
(femur, tet. 26). 

The shortest period was 1 month (forearm), The average 
period was 4 months. 

In 1? of the cases in which resection was employed, other 
methods of operating are stated to have been tried, and to 
have failed; of which the scton was used 6 times. 

In the 38 cases in which resection was resorted to, acci- 



I Velpcau, op. ciwi., ii. p. 687. 

• MS. Noleaof LeclureB. 

• Idem, idem. 

1 These of B^-rard, p. 63. 

' Amer. Joum. Med. Scl., vol. ' 

" Idem, p. IS. 



' Syatcm of 8urgpry. 

* Velpeau, op. citat., ii. p. 590. 
' Jfcgcr'e Tbetia on Resections. 

• Oppenlieim, p. 11. 



OCCDRRENCE OF NOS-UKION AFTER FRACTURES. 101 

dents dependent upon the treatment followed, and not termi- 
nating in death, occurred 9 times (erysipelas 6; profuse 
suppuration and abscesses 2 ; phlegmasia dolens 1). 

Despite the constitutional and operative measures for the 
relief of ununited fractures which liave been passed in review, 
ihe following case, under the care of a late eminent hospital 
surgeon of London, Mr. Key, well shows that instances 
occasionally are met with in which all measures will prove 
ineffectual, however ably they may be carried out. 

"Henry lUlred, rot. twenty-five, a stout muscular man, by 
trade a butcher, who had never had syphilis nor taken mer- 
cury, and, in fact, never remembered a day's illness, broke his 
left humftrus about its lower third on the 4th of November 
1889. The limb was at once put up in splints and bandages, 
which were removed and readjusted every other day for the 
first fortnight; and after this once a week for six weeks, 
daring which time he could occasionally distinctly feel the 
ends of the bone rub against each other. At the expiration 
of this time the bones were still ununited, and all treatment 
was abandoned for four weeks more. 

"He then consulted another surgeon, who secured the limb 
in splints, and kept him in bed for a month, but without avail. 

" He next went to Ramsgate and bathed for six weeks, but, 
this being equally incfficaciousi he became a patient in Guy's 
Hospital, under Mr. Key, on the 8th of July, 1840. 

"Every means that held out any prospect of producing 
union were made use of, but were all equally unattended 
with benefit. After the ordinary methods of perfect apposi- 
tion, rest, pressure, etc., had met with failure, Mr. Key cut 
down to the separated portions of bone, and attempted, by 
placing wire around their extremities, to excite periosteal 
inflammation and so to lead to the desired union. Tliis not 
eucceeding, he again divided down to the line of fracture, 
and, having exposed the surfaces of the disjoined portions 
of bone, removed a thin layer from each by means of a fine 
saw. On this occasion, a portion of substance, having a car- 
tilaginous appearance, apparently muscular tissue, which had 
become altered by pressure, was found separating the two 
extremities of the bone, and was removed. 



102 



COSTEIBUTIONS TO PRACTICAL SUROERY. 



"This operation having proved unsuccessful, notwithstand- 
ing a considerable degree of indammation was excited, as a 
dernier resort, a seton was passed between the separated 
surfaces. This, however, failed equally with the other 
attempts in producing union, and the man left the hospital 
unrelieved. At one period in the course of the treatment 
above mentioned, he was subjected to the influence of mercury 
until salivation was produced, but apparently without pro- 
ducing any effect on the fractured enda of the bone."' 

A remarkable instance of a similar kind in the humerus, 
aged 47, occurred to M. Velpeau, in which, after the immova- 
ble apparatus, frictions, and seton had been tried and failed, 
resection waa done by him in the month of October, 1844, 
without benefit. In May, 1845, resection was a second time 
resorted to, after which the ends of the bones were drawn 
together and so retained by silver wire, but without any 
benefit.* 

Another case, demonstrating the occasional futility of our 
most approved methods of treatment in ununited fractures, 
even in the most skilful hands, occurred to Sir Wm. Fergus- 
son. A fracture in the middle of the thigh, which had 
become firmly united with deformity, waa rebroken and union 
failed to take place, Kesort waa had to scraping the ends of 
the fragments by means of a tenotomy knife, resection of the 
ends of the bones, and the ivory pegs, and all uselessly. The 
limb was ultimately amputated.' 

From all that ha.s been observed in the preceding pages 
upon the treatment of ununited fractures, it will be seen that 
we recommend : — 

1st. To apply the method of cure by rest and compression. 
If the fracture has been regularly treated, and is not consoli- 
dated at the usual period, replace the limb in the apparatus, 
and insure to it a state of complete immovability: if the 
treatment of the injury has been altogether neglected, or been 
ineCBcient, apply proper splints and moderate compression 

' A. Cooper on Dialocationa and Fractures. New edit., 8to. Lond. 1842, 
p. 875. 
' Gaz. des Hapitcaux, No. 6, 18th January, 1846. 
' Med. Times, vol. xis. p. 38, 1858. 
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Willi a roller, ami renew iLese as soon as they become in any 
" degree lax. 

2d. If, from want of action in tbe eeat of injury, rest and 
compression are in themaeivea insufficient to produce a cure, 
continue the state of immobility in which you have placed 
the limh, and apply blistera, moxas, iodine, or some other 
stimulant to the seat of fracture. 

Sd. If hotli of these modes fail in producing a deposition 
of callus, employ frictions. 

4th. If the methods mentioned fail to produce a change, or 
the patient has already been suffering from his injury for 
eight or ten months, and there is no contra-indication to it, 
resort lo theseton. 

5th. If the case be one to which, from its long standing, or 
state of the injured parts, the seton ig inapplicable, expose 
the fracture, and apply caustic potash to the fractured ends, 

6lh. If all the above means have been carefully resorted to 
unsuccessfully, and not till then, resect the ends of tbe bone. 

7th. Never resort to amputation of the member until fair 
trials have been made with all of these methods, and then 
only at the request of the sufferer, after he has found that the 
limb can be of no possible service to him. 

In employing any of the above means, the obstacle to the 
occurrence of union which may exist, .irising from the stale 
of the constitution, should be carefully sought for and com- 
bated by an appropriate treatment. 

APPENDIX. 

Tbe accompanying table, arranged in such a manner as to 
exhibit the chief points in each individual case, together with 
the sources from whence they are derived, is added in proof 
of the remarks made in the foregoing pages. No reference 
ia given which I have not myself examined, and the collec- 
tion, so far as the American, English, and French journals, 
and surgical works are concerned, will be found tolerably 
complete. A number of cases might, 1 doubt not, be added 
from the German, and it is a source of much regret, that but 
few works in that language were within my reach. 
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COXTRIDUTIOUg TflH 



OF the above ono hundred and fifty cases of ununited 
fractures — 



lubsnellT.adlad. 



The results in the preceding table exhibit, probably, with 
tolerable accuracy, the succesa of the seton and resection, 
though not of the other methods of treatment, which, being 
milder, were in several of the cases employed before the two 
just named and more severe ones were resorted to. Thus it 
would appear as if all the cases treated by frictions had beea 
cured, whereas, iu fact, in the 36 cases cured by the seton, 
frictions had been unsuccessfully tried in 3 of them; and in 
the 24 cases cured by resection, they had been equally una- 
vailing in 5 of them. This will be seen by referring to the 
table, but could not be exhibited in the summary without 
complicating it more than we desired. 

Of 112 cases in which the age is noted, there were — 

bcln-eea 10 and 20 U 

" 20 and 80 53 

" 30 and 40 21 

above 40 24 

From the tables and summary the following conclusions 
may be drawn : — 



' Including Ihe methods of Weiohold, Sommi, Oppenbeira, and Seerig. 

■ Including all cases in whicli tlie endsof the bone were scroped, rasped, 
ir excised. 

> Iodine, 3, all cared ; Injcctiona, 1, cured ; Erysipelas, 1, cured ; Hot 
ran, 1, cured ; Ampatalion, 5, 1 cured, 3 died, 1 Tailed, 1 not slated. 



Ill 

Ist. That non-union ader fractare is most common in the 
thigh and arm. 

2d. That the mortality after operations for its cure follows 
the same laws as after amputations and other great operations 
upon the extremities, viz., that the danger increases with the 
size of the limb operated on, and the nearness of the operation 
to the trunk; the mortality after them being greater in the 
thigh and liumenia than in the leg and forearm. 

3d. That the failures after operations for their relief are 
most frequent in the humerus. 

4tU. That after operations for the cure of ununited fractures, 
failures are not more frequent in middle-aged and elderly than 
in younger subjects. 

5th. That the seton and its modifications is safer, speedier, 
and more successful tbnu resection or caustic. 

6th, That incisiug the soft parts previous to passing the 
seton augments the danger of the method, though fewer failures 
occur after it. 

7th. That the cure by seton is not more certain by allowing 
it to remain for a very long period, while it exposes to 
aooideiits. 

8th. That it is least successful on the femur and humerus. 



CONTIUBUTIOSS TO PRACTICAL SURGERY. 



ON TflE TREATMENT OF DEFORMITIES FOILOWIKG 
UNSDCCESSa'LLY TREATED FRACTURES. 



Ihregdlarlt united fractures sometimes fall under the 
notice of tbe surgeon, attended with so much shortening or 
deformity aa to render the limb unsightly, painful, or al- 
together useless, and although the suft'erers in sueh cases are 
generally eager for relief, yet the general practice has been, 
at least in this country and Great Britain, to abstain from any 
operative measures for the remedying of such states. Opera- 
tions, however, have been often proposed anil practised for 
the removal of vicious consolidations, and, believing them to 
be frequently remediable, we think it well to call the atten- 
tion of tbe profession to this interesting subject, by bringing 
to their notice the various methods by which it may be done, 
and recalling to memory the different numerous instances in 
which they have succeeded. 

The means proposed for the removal of deformities fol- 
lowing fractures, are of three kinds. The first consists in 
straightening a crooked limb by means of well-applied pres- 
sure; the second, in re- fracturing the bone at llio point of 
former injury in order by an after-treatment to give it a better 
direction ; and the third, in making a section of, or removing 
the projecting or angular portions of bone, which give rise to 
the deformity. 

1. Pressure ajid extension of (he livib. — The researches of 
Duhamel, Breschet, Dupuytren, and others, upon the forma- 
tion of callus, have proved beyond cavi! the possibility of 
straightening deformed limbs at considerable intervals after 
the occurrence of fractures, by means of pressure, conjoined 
with extension and counter-extension. This method, however, 
is applicable only to those cases in which the callus has not 
yet acquired all the solidity of bone, an event which ia the 
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majority of cases does not occur till the fiftieth or sixtieth 
day, Dupuytren furnishes examples of limbs straightened by 
this method as late as t!ie one hundred and twentieth day 
after the receipt of the injury, and fixes upon the sixtieth day 
aa the medium time at which benedt is likely to be derived 
from it. Ta bringing about straightening of the limb, exten- 
sion and counter-extension are to be employed in the same 
manner as in cases of recent fracture, the limb being drawn 
down with some force every second or tliird day, care being 
taken at the same time to keep, by means of tlie extending 
apparatus, what is gained by these forcible efforts. 

Sometimes, however, when the callus is very yielding, the 
parts may be dragged at once to a better position, and so re- 
tained, though generally the contracted state of the muscles 
accompanying these cases prevents this being done. 

Extension and pressure made with tlie aid of machinery 
have also been successfully applied to the remedying of these 
as of other deformities, and sometimes with marked success. 
An instance of this is related in the I'raitiitdions of the Medi' 
cal Society of Lyonj, by M. Desgranges. The case was that 
of a female, who being badly treated in a chirurgical point of 
view after a fracture of the leg, found the limb, at the end of 
four months, so crooked that she was obliged to walk on the 
exterior edge of the foot. M. D. undertook to remedy this 
defect, and by means of a machine, making well-applied pres- 
sure on the protuberant angle of the fracture, obtained perfect 
rectitude of the leg, 

A most instructive case has been reported by Dr. Michener, 
of Cheater County, Pa., in which, after a fracture of the femur 
at its upper third, where the limb was considerably shortened 
and deformed, and the fractured part surrounded by a spongy 
callus of four or five inches in diameter, by means of exten- 
sion and counter-extension, aided by pressure over the pro- 
jecting point, applied ten weeks after the accident, the 
extremity was gradually brought into a good position and an 
excellent cure effected.' 

' Amer. Journ. of Med. Sci., vol. sv. new siirJes, 1348. 
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2. Rupture of the Callus. — Among the aacients, some of iho* 
surgical writers of authority recommended and practised ia 
these cases the ruptftring of newly consoJidated bones, while 
others strenuously opposed it. In modern times, the practice 
was revived by (Esterlen, and has received countenance from 
practitioners of eminence on the continent of Europe; Biche- 
rhnd, Dupuytreu, Velpeau, and many others, admitting of its 
employment in certain extreme cases. Such being the case, 
it will be well to examine its claims to attention, aud cast a 
retrospective glance at the judgments passed upon the method 
by the recognized autliorities in our science, as well for the 
purpose of exposing its dangers, as of learning the benefits 
which in some cases may be derived from it. 

The earlier of the ancient writers who recommended the 
rupturing of the callus produced it by means of blows with 
a hammer or other similar means, the member being previ- 
ously covered, and, protected to prevent injury to the soft 
parts, and, when done in this manner, we can well conceive 
that it would be likely to be followed with serious conse- 
quences. Rhazes, who particularly noticed this practica 
among the surgeons of his time, boldly opposed it, urging the 
danger of fracturing the boae elsewhere than at the seat of 
previous injury, and recommended the adoption of emollient 
applications, with pressure and extension in lieu of it. Ilaly 
Abbas speaks of an old man with a deformity following the 
con.solidation of a fractured thigh, who died from the effeots 
of the rupturing operation. 

Guy de Chaulioo, in cases where the callus was not older 
than six months, recommends to break the bone again at the 
same point with the knee, after having used emollient and 
relating applications, aud afterwards treating it as a recent 
fracture. 

Ambrose Par^ speaks of the operation only to condemn it, 
except in cases where the callus is still sofl, and the extremity 
so much deformed as to hinder the patient from using it, and 
even in these instances, before proceeding to the straightening 
of the limb, he advises the softening of the new growth by 
means of plasters and emollients, for fear of breaking the 
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bone at some otber point than that at whioh it bad first given 

Fabrioius Hildanus rejects the operation, afErming at the 
same time that neither Hippocrates nor Galen practised it, and 
supports his opinion against its employment by the experience 
of Part;, Jessen, Guy do Chauliac, Albucasis, and Avicenua, 
all of whom were opposed to the forcible rupturing of the 
bones after firm union. 

Purmanii' recommends relaxing applioationa when tbe arm 
or leg presents deformities which are not of long duration, 
and afterwards extension of the member by means of certain 
instruments, as the glosso-comlum. But, if the callus bad 
already attained perfect firmness, afier the use of the same 
topical applications, he advises rupturing of the bones at the 
point of previous fracture by means of a machine worked by 
a screw, which is accurately described by him. Passing over 
the opinions of many esteemed writers, though of less au- 
thority on the particular subject of which we are treating 
than those we have just quoted, it may be well to dwell for 
a few minutes on those of some of the authors who have 
written upon the subject nearer to our own times. 

Mor^agni' speaks of the operation of rupturing the callus 
and straightening the limb, as having to his knowledge suc- 
ceeded in some cases, but at the same time adds, that an in- 
stance was known to him, in which the same operation upon 
the leg was followed by death. Duverney, who in an espe- 
cial manner studied the injuries to which the bones are liable, 
remarks, that deformity after fractures " has determined many 
to the expedient of breaking the thigh anew, in order to 
remedy it. But this operation has been unsuccessful, nay on 
the contrary even, they have been in a worse state than 
otherwise they would have been in."^ 

In a work in our own language which is deserving of more 
frequent reference than it now receives, we find the follow- 
ing :— 

' CEBterlen, Sur la Rtiplnre du Cal, p. 18. 

' Eplat. 5(3, |i. 154 ; vol. Ix. 8vo. Puns, 1834. 

' Trans, liy lagliam, p. 137. 
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" The crooked limb left after a fracture is very commorj, 
and, admit the callus has been a month, but especially of a 
longer date, I see little likelihood of remedy. The breaking 
asunder forcibly the new cement at these times has, I think, 
but rarely answered. Nor are we sure, after this second rup- 
ture, of success. From the larger bones, as of the leg, but 
particularly of the thigh, thus served to gratify some more 
nice than prudent people, I have known alicesses arise, and 
the fracture, before ahnple, now made compoinid, by ft new 
afflux of humors ; at length rigors and convulsions have ensued, 
and carried off the patient" — "others, though with less hazard 
to their lives, I have known fare little better as to the straight- 
ness of their limbs; and some, after the pain they have hereby 
undergone, have been left worse than before."' Heister," 
however, thinks that "when the callus is tender, and the 
patient young and vigorous, the operation may be fairly 
attempted," but nevertheless hintf, that, if the deformity 
and hindrance from the fracture are but slight, it is belter 
to avoid the operation, as it is neither free from pain nor 
danger. 

In a fracture of the thigh badly treated, and cured with 
considerable shortening. Ten Haaff ruptured the callus and 
made a cure without shortening.' 

To rupture the callus, Qllsterlen employed a complicated 
machine modified from those of Purniann and Bosch, the 
principle of which consists in having a pad attached to a 
piece of plank which by means of screws is made to descend 
gradually, and press upon the convex surface of the callus, 
the deformed limb having been previously fixed upctn another 
padded plank to whicli they are attached. A sketch of this 
machine is figured in his work, but all that is sufficient, where 
this process is adopted, is, to fix the limb to be operated on 
upon a firm mattress or table, while at the same time pressure 
is made suddenhj and firmly by means of the hands or knee 
of the surgeon. A number of facts collected by (E-slerlen 

' Turner, vol. ii. p. 189, 90, 2d ed. Load. 1725. 

• System ofSurgety, p. 117. London, 1743. 

* Dezeimeris, Diet. Uiator., torn, ii, p. 678. 
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from the older writers, as we!l as those given by him as oc- 
curriDg either in his own practice, that of Bosch, or of other 
surgeons of his country, clearly show that the fracture fot- 
lowJDg the rupture of the callus is generally exempt from 
contusion, or other serious complication, and that it may he 
cured as readily as an ordinary simple fracture. Setting 
aside, however, the statement of the acknowledgeij advocate 
of this mode of practice, facts will at once present themselves 
to the mind of every surgeon to show tlie facility with which 
the callus of broken bones may be fractured, and the little 
danger attendant upon its rupture, previous to the deposit 
of that substance in its definite form, that is, previous to the 
lapse of four or five months, as well as to prove that bones 
recently consolidated give way more easily at the first point 
of injury than elsewhere. These facts are not unfrequently 
witnessed by patients refracturing their limbs by falls a con- 
siderable time after convalescence from previous like injuries, 
ia whom, although in some cases produced by great violence 
and accompanied with much contusion, we find consolidation 
to proceed as regularly as after their first fracture. 

In considering the propriety of straightening or rupturing 
the callus, it becomes interesting to inquire into the degree 
offeree requisite to produce it. M. Jacqucmin in his Thesis,' 
which ia understood to embody the views of Dupuytren on 
this subject, has endeavored to reprtiscnt by weights the force 
necessary to break the callus in its different periods, and the 
results of his experiments are in the highest degree interesting, 
ag showing that, at a period when tbe fractured limb ia ordi- 
narily removed from the retentive apparatus, rupture of tho 
callua will occur upon the application of a moderate degree 
of force. 

The short end of a femur which was surrounded by a regu- 
lar callus, taken from aj adult on the 45th day after a fracture, 
was fixed horizontally upon a table in such a way that the 
callus projected from it, a scale beam being attached to the 
extremity in which weights were gradually placed. At 56 
pounds tbe part bent without tearing, and at the 60th pound, 

■ No. UO. Paris, 1932, quoted from L&ugler'a Tbesls. 



lis CONTRICUTIOXS TO PRACTICAL SnROEBT. 

the callus was completely ruptured. In a second experiment 
a callus of 59 days was torn off at the 56th pound, In these 
experiments the bones have been used as levers to aid in 
breaking the callus, and the amount of force required has 
been, therefore, underestimated; nevertheless they show the 
tendency to give way when they do break at the previous 
point of fracture. 

Previous to the appearance of M. Jacquemin's work, Bosch 
and (Esterlen had experimented upon bones afl;er fracture in 
a somewhat similar way, and conclusively proved that the 
callus, even when more ancient than in the experiments already 
cited, gave way upon the application of force sooner than the 
original bone. 

The leg of an ox, three years old, which had become firmly 
consolidated after fracture that had occurred 28 weeks pre- 
viously, with shortening of the limb to the extent of an inch 
and a half, was fixed by its extremities on two pieces of plank ; 
the screw of a jack was then applied on the convex surface of 
the callus, which was fractured by a few turns of its handle 
without the production of splinters. The bone of the oppo- 
site leg, treated in the same way, required the application of 
much more force to produce its fracture. 

The thigh of a goat two years old, which had been frac- 
tured fifteen months and a half previously, and become firmly 
consolidated with deformity, was submitted to the action of 
(Eslerlen's machine, and after a few turns of the screw the 
callus was fractured transversely in its middle. In a third 
experiment, the humerus of a woman, aged 81, which waa 
firmly united six weeks after its fracture, was fixed upon two 
blocks at a little distance one from the other, the callus pro- 
jecting between them, and by pressure made with a round 
stick held in the hands of the operator, a clean fracture of the 
callus was produced. 

Besides these direct experiments upon the callus, numerous 
observations of the accidental rupture of bones united after 
fracture might be adduced, to show that for a length of time 
after consolidation of the original injury, rupture of the callus 
ia feasible, is generally cured promptly, and has been often 
followed by marked benefit to the patient. 
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The possibility of straightening or of rupturing the callua 
after its deposit being admilteil, a question arises as to 
whether or not it should be preceded by any preparatory 
local treatment, with the view of producing softening of thia 
substance. Nearly ail of the older writers recomnaend the 
use of fomentations, cataplasms, ointments, mercurial plasters, 
or warm bathing, with a view not only to their relaxing effects 
upon the soft parts, but also for those upon the callus, which 
they believed to become more supple, and apt to give way 
more easily after their employment. Of these applications, 
the moderns have found some to be altogether without value, 
while others of them have been thought by practitioners of 
note to merit the notice claimed for them in certain stages of 
the formation of callus. According to Duhamel, the use of 
douche baths produces such powerful effects in mollifying re- 
cently deposited callus, as to bring about, if often repeated, 
the complete separation of the fractured fragments. Bichter 
asserts the repeated use of warm baths to be a po;verful means 
of softening the callus of firmly consolidated fractures, par- 
ticularly in those of rather advanced age, and Brieske' aad 
other writers affirm the use of the mineral waters of Carlsbad 
and Barege to produce in a remarkable degree softening of 
this substance. Dupuytren, loo, whose practical judgment 
and close observation of facts must be unquestioned by all, 
was fully persuaded of tlieir good effects, and never attempted 
the straightening of a deformed callus in the lower limbs 
without enveJoping the part for several days previously in 
emollient cataplasms and strictly enjoining the use of local 
baths; so firm, indeed, was his conviction in the ef&cacy of 
bathing for thia purpose, that M. Laugier' affirms, that for 
fear of producing this effect ho has often refused to allow baths 
to his patients who were convalescing after fractures. These 
means, however, can be of avail only before the deposit of 
the definitive callus, and must be more ueeful the nearer we 
approach tlie period of original injury, and it would be evi- 



' Gazette Mfdicole, June 8, 1BS9. 

' Da CaU Difformes, Tkbc. Paris, 1811, p. 41. 
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dently improper to delay for any length of time an attempt to 
rectify a bad position of a limb in order to make trial of them, 
where a comparatively long period had already elapsed from 
the occurrence of liie accident. 

It is a matter of much importance to determine accurately 
the cases to which re-fracttireof the limb is applicable — more 
particularly the precise degree of deformity demanding it, and 
the lapse of time after which it would be proper to undertake 
the operation. The recorded cases of the operation have been 
most generally iu young and robust subjects where the callus 
was still recent, and where the deformity was either consider- 
able, or interfered more or less with the use of the member. 
The procedure, however, is not adapted to all cases of irregu- 
larly united bones. It is only where an angular deformity 
exists, arising from the union of the fragments by their ex- 
tremities, that rupture of the uniting medium can be attempted 
with any good prospect of success. Where there is shortening 
of the extremity from the ends of the bones slipping past each 
other, even supposing that the rupture could be effected, union 
in the majority of cases would not follow in consequence of 
the extremities having become rounded and smooth. 

The observations of rupture of the callus, detailed in the 
work of CEsterlen, either by the hand alone, or with the aid 
of a machine, amount to seventeen in number, of which, ten 
were in the femur, five upon the leg, and two on the arm, in 
none of which did any very severe symptoms follow the ope- 
ration. Seven of these seventeen cases were in children, and 
ten in adults. The greatest length of time which had elapsed 
between the period of fracture and that of the operation, was 
six months, the shortest time, one month. The longest period 
required for the cure after rupture, was twenty weeks, the 
shortest period, four weeks, and in most of tiie cases operated 
on, very considerable deformity and shortening are stated to 
have been present. In no case did union fail to take place 
after it, and in all great benefit is reported to have followed it. 

In the Oazttte Medicate for 1840, three cases are detailed 
by Mr, Pfluger, which go to confirm completely the statements 
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mnde by CEsterlcn. The first was the case of a man ajtat. 64, 
who fractured Iiis leg, and who, in consequence of bad treat- 
ment, was unable afterwards to walk without crutches. The 
patient desired to have the leg broken over, which operation 
was done by M. Bosch, afier the method of CEaterlen ; it had 
perfect success, and ten weeks after the new fracture the 
patient could walk well, having but alight shortening. 

The second case was that of a boy ietat. 16, with a fracture 
of the femur in its middle part. Consolidation bad taken 
place with the fragments crossing each other, with inclination 
of the inferior end outwards and forwards, and shortening to 
the extent of eleven centimetres; artificial rupture was prac- 
tised, and extension afterwards made use of. In two months, 
consolidation was perfect, the two members being of equal 
length. 

The third case was a youth tetat. 17, with fractured femur, 
the fragments of whicb had united at a considerable angle. 
The limb was shortened eight centimetres, and the patient was 
scarcely able to touch the ground with the point of hi^ toes. 
Eighteen weeks after the accident, Dr. Gruel ruptured the 
callus with the machine of CEsterlen. Extension was after- 
wards made upon the limb, and at the end of three months 
the patient was moving about on crutches, with a shortening 
of only six millimetres. 

M. A. Thierry has recorded' the case of a fractured radius 
which was straightened by rupturing the callus, after perfect 
consolidation attended with much deformity. 

Dr. Mussey, in a case of deformed and useless leg, resulting 
from a fracture, ruptured the callus and straightened the 
limb several months after the injury, and in two months the 
bones were firmly consolidated in a good position.' 

Mr. Butcher relates a case of fractured femur, aged 19, in 
the upper third, attended with shortening and great deformity, 
in which the union at the end of thirty days was firm enough 
to allow the entire weight of the body to be borne upon the 
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limb, where re-fracture was resorted to, and reauked in a cure 
80 perfect that not the slightest halt or trace of the original 
deformity was perceptible.' 

Dr. Gurdon Buck, of New York, has reported' six cases of 
fractures of the femur, all oF them accompanied with con- 
siderable deformity and shortening, in which he resorted to 
re-fracture: of these cases, oae Avas aged 6ve years, and the 
fracture of five months' standing; three were aged nineteen, 
two of them being of six, and one of eight, weeks' duration; 
one aged twenty-one, five weeks afLer the accident; and one 
twenty nine, sixteen weeks after the accident: and in all of 
them succeeded in making good cures. The rupture in all 
these cases was made with the hands, at the same time that 
extension and counter-extension was resorted to, and in none 
of them was the procedure followed by inflammation sufficient 
to prevent the immediate application of means to keep the 
limbs extended. In two of the cases, aged respectively nine- 
teen and twenty-nine, no motion existed at the seat of frac- 
tures.' 

Mr. Skey believes that re-fracture of the bones may be 
effected without difliculty or danger at a term beyond that 
usually prescribed as the limit at which it is justifiable. He 
relates six cases — two of the thigh, at the periods of 77 and 
75 days from the date of the injury — two of both bones of 
the leg at the 74th and 45th days (the latter in a child six 
years of age), and one of both bones of the forearm at the 
expiration of 120 days, in whicli all did well. In another 
case the attempt to re-fracture a thigh at the end of nine 
months was unsuccessful.* 

According to Velpeau,* M. Jacquemin proves that the dan- 
gers of artificial rupture have been singularly exaggerated, 
and he himself thinks it shown beyond question, that booes 
newly consolidated are more easily fractured at the point of 



■ OperaUve ood ConservBtive Surgery, p. 481, 1865. 
» Trana. of N. T. Acad, of Medicine, vol. i., 1655. 
> Ued. Times and Gaz., Jan. aSd, 1850. 
* Mfideclne Opfiratoire, 2d ed., 1839, torn. 1, 
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primilive injury than elsewhere, and holds ag a general rule, 
that the second fracture becomes consolidated more easilj and 
promptly than the primitive one. He would limit us, how- 
ever, to three months, for attempts upon limbs presenting 
simple shortening from the fragments passing each other, 
though he looks upon efforts to rupture angular deformities 
always allowable, however long the period which may have 
elapsed since consolidation has occurred. 

Though generally unattended with dangerous conaequeocea, 
yet still it is well to recollect that these have occasionally 
followed rupturing of the callus. Haly Abbas, as already 
mentioned, relates that in an o!a man of 70 years of age, 
where a re-fracture was made to remedy a deformed thigh, 
death occurred from the effects of the operation. Morgagni 
gives a like instance, and Laugier asserts,' that a similar re- 
sult has been observed in Germany. The callus in this case 
was of nine months' duration, and the femur the seat of the 
injury ; the re-fracture was produced by strong extension 
made with the pulleys, and death followed an hour and a half 
after the operation. 

Dr. Whitridgo has published a case of fracture of both- 
bones in the middle of the forearm which had united with 
great deformity of the limb, where the callus was broken up, 
and the fracture afterwards well treated by suitable splints, 
but no union ever took place, the arm remaining almost as 
flexible at the point of injury as at the wrist.' 

Dr. Hunt' gives a case where a sailor fell from the rigging, 
and broke both bones of the leg about the middle. He was 
treated at sea for three weeks and then in an English hospital. 
Bemarkably 0rm bony union had taken place and great angu- 
lar deformity, only a limited portion of the internal edge of 
the foot could be brought to the ground. A small external 
incision was made and a large sized drill applied to the bone, 
perforating it in three or four different directions. The bone 
was then snapped asunder by manual force, the fracture taking 
place with a loud crack. The tendo Acbitlis was then di- 

' Loc. cit., p. 02. 

' New England Med. Rev. and Joum., vol. 1., 1B2T. 

* PUiU. Med. Times, vol. iii., 1872. 
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vided subcutaneously and the limb with an extonial paste- 
board splint put at rest in a fracture box. Tliere was great 
sbock at first, followed by bepatitis, pleariay, and a deep gan- 
grenous slougb at tbe wound. Several pieces of bone came 
away ; for a time his life was despaired of, but tbe symptouis 
ameliorated gradually, tbe wound bealed, and tbe fracture be- 
came firmly united in good position, I am informed by Dr. H. 
tbat a year after bis discharge from tbe hospital be liad been 
doing full duty as a seaman for several montbs. 

The treatment after re-fracture of a bone in no way differs 
from that usually employed in ordinary solutions of continuity 
of the bony fibre. If possible, the limb should be at once 
stretched to its proper length, or at any rate brought into a 
good position, and so retained by means of an appropriate 
apparatus, till the consolidation is effected, care being taken, 
where much shortening has existed, to make the extension in 
such a way as not to provoke severe inflammatory action. 

3. Resection. — In cases where objection has been made to 
rupture of the callus, where this is impossible to attain by the 
application of a safe degree of force, or where the deformity 
is of very long standing, and the union has taken place at any 
considerable angle, division, or resection of a portion of tbe 
bone, has in numerous instances been performed, and followed 
with successful results. As these operations do not appear to 
have received the attention which they merit, the following 
abstract of them, embracing many of those to be found re- 
corded, is given. 

Eesection of a projecting portion of the femur, following a 
badly set fracture, is reported to have been successfully prac- 
tised in 1521, upon the famous Jesuit, Ignatius de Loyola, 
then aged 28 years. 

Gardiel, the translator of Hippocrates, relates in that work, 
that, in the case of his own nephew, a like resection was per- 
formed on the bones of the forearm, and that tbe operation 
was perfectly successful. 

Wasserfubr, of Stettin,' in 1816, separated and resected the 
femur, in a child aged five years, to remedy an angular de- 

' Lancet, vol. 1,, 182B-SS, p. 621, from Rual'i Magoziae. 
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formity of that bone above its middle part, following a badly 
set fracture. The fractured bone was consolidated in such a 
manner as to form nearly a right angle, and the limb was 
shortened to the extent of twelve fingers' breadth. The opera- 
tion was difficult, and followed by severe symptoms, but the 
patient recovered. We must liere remark, that, though suc- 
cessful, we do not think any similar operation to be either 
called for or ever justifiable in a child of five years. 

Riecke, in 1827,' in a patient aged 20, with a badly united 
fracture of the femur — the limb being shortened nearly a foot 
— incised the soft parts from the great trochanter to the ex- 
ternal condyle, divided the callus with a saw, and afterwards 
removed the end of the superior fragment of the bone. A 
perfect cure was obtained in eight months, tbe member 
having been restored by permanent extension to nearly its 
natural length. 

M. Cl^mot,' surgeon -in-chief of the marine at Rochefort, 
has in two instance.'* resected portions of the femur, in order 
to remove great deformities resulting from badly treated 
fractures. The first case was in a child in whom tbe treat- 
ment by extension, though persisted in for several months, 
had failed. The operation was done in December, 1834. A 
Inogtludinal incision, two inches in length, was made over 
the callus, and the bony angle fairly exposed. The fragment.^ 
had united at an angle of about 112 degrees. Spatulas were 
placed beneath the bone in opposite directions, in order to 
protect the soft parts, and the angular projection protruded. 
With a small saw, a section perpendicular to the axis of the 
superior fragment was made, including but two-thirds of its 
thickness. A like section was then made for the inferior 
fragment. The loss of substance was not great, and was at 
the expense of the callus. The limb was then placed in a 
good position, and the fragments maintained in apposition. 
Seventy days after the operation the child was removed to 
Bordeaux, having the limb straightened and lengthened. 
■ The second case was that of a husbandman, aJtat. 27, who, 



' ArclilTo« G^nfralcs, September, 1828. 
' Arch. Q^D^rales, 2me a£r., toin. ii. p, ESS, 



OOHIRIBUTIONS TO FBACTICAL WXI 

fourteen months and a half previous lo the operation, had met 
with a fracture of the left thigh, a little above it3 middle. 
After the care, the femur remained deformed, and bent to an 
angle of 130 degrees — the summit of this appearing at the 
external and anterior part. The limb was shortened five 
inches; the leg and the foot carried inwards, and the patient 
unable to walk. The callus was perfectly firm. Resection of 
the angular projection was raade in February, 1835, and the 
limb afterwards placed on a double inclined plane. Seventy 
days after the operation, the inclined plane was removed, the 
leg and thigh being still kept in a state of semi-flexion, and 
but slight motion allowed. The date of his discharge 13 not 
mentioned, though it is stated that he was able to support the 
weight of his body on the limb, and had a lameness scarcely 
perceptible. 

In a case of deformity after a fractured leg, in which the 
sharp edge of the tibia projected against the skin, so as to 
occasion much pain and deformity, and considerable difficulty 
in setting the foot against the ground, Mr. Dunn, of Scarbo- 
rough,' in 1821, made a semilunar incision of the integuments, 
turned them backwards, and with Hey's saw amputated the 
sharp angle of the bone. The leg by this course was made 
much straighter, and the patient afterwards walked well. 

In 1827, a case felt under the notice of Mr. Duncan," in 
which a fragment of the femur of a man aged 22 projected 
outwardly, at a point above the middle of the thigh, to so 
great a degree that it seemed scarcely covered by soft parts, 
and formed with the other portion of the bone nearly a right 
angle. This deformity had followed the treatment of a com- 
pound fracture of the thigh received a year previously, and 
almost entirely prevented the man from walking. Mr, D., 
after exposing this projecting piece of bone, which was ex- 
ternally sharp and nearly an inch and a half in length, cut it 
off with a large pair of bone-pliers. The edges of the wound 
united by the first intention, and the patient did well. 

In 1823, Dr. Warren, of Boston (communicated to author by 

■ Hedico-Chlrurgical TransactionB, vol. lit. p. 181. 
* Lancet, 1637-4, vol. i. p, 36. 
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Dr. J. Mason Warren), sawed out a cuneiform fragment of the 
tibia at its most prominent part, in a case of deformity follow* 
iag a fracture whicb had occurred nine months previously at 
sea. The patient was 22 years old, and the leg was greatly 
curved inwards. After removal of the wedge, the base of 
which was two inches in length, the fibula was broken by 
tnanual force, and the parts straightened and secured by splints. 
The union was perfected in four weeks. 

Dr. Parry, of Indiana,' in a young subject, who had met 
with a fractured leg two years before, which had been suffered 
to unite at an angle almost equal to a right angle, in 1838 
exposed the bones, and sawed a little cuneiform block out of 
the angle of each ; in a little more than two months aller, the 
patient was discharged cured, the leg being straightened and 
increased three inches in length. 

Mr. Key, in October, 1838,* performed a similar operation 
upon a gentleman who met with a fracture of the tibia in 
August, 1835, The shortening occasioned by the deformity 
in this case was such as to cause the patient to walk on his 
toes, the heel being raised an inch and a half when he stood 
upright. The tibia was divided on the Hth of October, and 
by the 18th of January following the bone had firmly united, 
the limb having acquired a good position and appearing but 
little less than its fellow. 

Professor Portal, of Palermo,' has also operated successfully 
on two like cases. The first was in a patient aged 32, in whom 
a fracture of both bones of the leg, near their middle, had 
united in an irregular manner. An incision was made over 
the angular projection, and about an inch of the bone removed 
by the chain-saw. The Hmb was then carefully extended, 
and a cure procured in forty-eight days, the wound having 
united by the first intention. Very little shortening occurred. 

The second case was that of a woman in whom the fractured 
ends of the femur had united so as to form an angle at the 
point of union. The ends of the bone were cut down on, and 

' Am. Joorn. of Med. 8d., vol. Ii. 1839. 

• Uuj'fl Iloapilnl Reporla, April, 1830. 

• Am. Joum. ofMcd. Sci., vol. ill. N. S. 1842. 
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an inch and a lialf removed from the upper fragment, after 
whicli half an inch was sawn off from the lower. The limb 
was maintained in a state of permanent extension. Fifty-five 
dajs afterwards she was dismissed cured, with the limb per- 
fectly serviceable, though shortened to the extent of two finger- 
breadths. 

In 1839, a boy aged fourteen years fell under the notice of 
Dr. Stevens (communicated in a letter from Dr. Watson, of 
New York), in whom the leg had been fractured eight years 
previously, and had been suffered to unite in such a way that 
its lower part was bent inwards and backwards, nearly at 
right angles with the upper. For the purpose of remedying 
this deformity, Dr. S., after exposing the bones, sawed out a 
wedge-shaped piece from the angle of the tibia, and another 
from that in the fibula, and then, after a subcutaneous division 
of the tendo Achillis, straightened the leg and brought the 
bones into careful apposition. The case was subsequently 
treated as one of compound fracture, at first by Amesbury's 
apparatus, and afterwards by the starched handage. Notwith- 
standing every attention, however, union failed to occur, and, 
about a year after the attempt to straighten the limb had been 
made, amputation became necessary, and was successfully done 
by Dr. Watson. 

In a patient 2S years of ago, affected with a deformed and 
shortened leg consequent upon an unsuccessfully treated frac- 
ture, received ten months previously. Dr. Thomas D. Miitter' 
resected the extremities of the bones with success, the patient 
walking without difficulty eight months after the operation. 

In 1841 Dr. J, R. Barton^ operated for the relief of deformity 
of the leg following a fracture. In this case, the extremity of 
the upper fragment of the tibia projected inwards, overlapping 
the lower one about half an inch, and the limb, besides being 
shortened and deformed, was weakened, and the footing of the 
patient rendered uncertain, the whole foot being thrown out- 
wards. The parts being exposed, the extreme ends of the bone 
were sawn off, aud the transverse bridges which connected the 



' Am. Joum. of Med. Sd., vol. iii. N. B. 1843. 
> Hedical Examiner, No, 2, 1943. 
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tibia and fibula together were removed by the chisel and bone- 
nippers, and the fragments brought into perfect coaptation, and 
so retained. By the end of the fourth week, bony union was 
60 far advanced as to admit of the limb being rolled about the 
pillow, and on the fortieth day be arose from hig bed with a 
Gtraight and sound limb. 

Josse, of Amiens, in 1845, operated on a boy aged 13, who 
several years before bad met with a fracture of both bones of 
the leg, which had become consolidated with acute angular 
deformity so as to prevent all. locomotion. A wedge-liko 
piece of bone was removed, and a oure with a, shortened but 
useful limb resulted.' 

Mr. Rynd, of Dublin, gives an instance of a badly united 
fracture of both bones of the leg, in its lower third, in a man 
aged 28, of three years' standing, in wbicli he sawed off the 
angular portions of the bones. The operation was done in 
July, and so severe were the symptoms that followed (hectic, 
profuse discbarge, etc.), that in the month of September ampu- 
tation of the limb was proposed to the patient, but refused, 
and, after struggling on, living on tonics, wine, porter, etc., 
A piece of the tibia was found to be necrosed in the month of 
October, and was removed. From this time he improved, and 
got well, with a perfectly straight and useful leg. 

Another case of resection of the femur for an irregularly 
QQited fracture, followed by a successful result, lias been made 
known by Dr. Dorsey, of Ohio, in the Weslcm Lancet for May, 
1848. 

In a case occurring in a young man, in the middle of the 
femur, attended with much deformity, Dr. Crompton made a 
resection with success; firm union occurring iu thrge months, 
and the limb straight and but slightly shortened.' 

Dr. Braiiiard proposed and put in execution in 1858 a new 
method of tre.itment for irregularity of bones resulting from 
badly treated fractures. This consists in weakening the bono 
by subcutaneous perforation, and causing it to soften by the 
inflammation thus excited, and then straightening it by pres- 

■ Mslgaigne's Jouni. de Chimrgie, 1845, p. SOO. 

■ New Orleans Jouni., vol. v., 1S49-9. 



ISO 



C0NTBIBUTI0K3 TO PRACTICAL 8CR0EHT. 



sure. The case wag in the leg, in a child aged three, and lm<3 
existed for three months. The bone was perforated in two 
different directions, and the rupture attempted by laying the 
leg on a firm bed with the bands " by tlirowitig nearly the 
whole weight of my body upon it." It did not, however, yield 
in the slightest degree. At the end of ten days, after the in- 
flammation, which was considerable, had subsided, another 
attempt to straighten the leg was made and he was somewhat 
surprised to find that a very moderate degree of force, applied 
by the hands, was sufficient to cause the callus to give way. 
A bandage and curved splint were then applied for four weeks, 
at the end of which time the limb was straight. Three mootba 
afterwards the splint was thrown aside, and the cure complete,' 

The following cases, taken in connection with those quoted 
in a former part of this paper (p. 123), showing that ill effects, 
and even death, may follow the simple rupturing of the callus, 
put in a strong light the necessity for great care before ad- 
vising a resort to the practice. 

In 1850 Dr. Horner resected a part of the femur in a case 
of fracture, which had happened eighteen months previously, 
and had united, with deformity, the bone being bent angu- 
larly on its outer side and the limb shortened, and afterwards 
made use of powerful extension with pulleys to overcome the 
shortening, and place the fresh surfaces in contact. Mortifi- 
cation of the limb followed, which terminated in death on the 
fourth day.* In a case of angular deformity at the junction of 
the upper with the middle third of the femur, occasioning a 
shortening to the extent of four inches, Mr, Gay, of London, 
ruptured the callus about a twelvemonth after the accident. 
Finding, after this procedure, that it was impossible to place 
the fragments in a better position than they were before, he, 
ailror the lapse of a few days, resected the ends of the bone, 
and placed the limb on a splint. Ten weeks after resection, in 
consequence of exhaustion and serious constitutional disturb- 
ance, amputation was done, and the patient died while the 



' Amer. Joum. Med. Sci., April, 1839. 

' Med. Eiaminer, PUikdelpliio. toI. vii., N. S 
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vessels were being secured.' Anotlier like case, wliere a frac- 
ture in the middle of the femur had united in such bad posi- 
tion that it was re-broken and no union took place, notwith- 
standing three different modesof operative relief were resorted 
to, occurred to Sir William Fergusson, and was amputated by 
him unsuccessfully.' 

After the cure of fractures, points of new bone are at times 
thrown out in such a way as either to give rise to much suffer- 
ing, or prevent proper motion in ihe joints, and in these cases 
operative measures have been resorted to for their cure. Mr, 
Alcock* relates the case of a gentleman who, in 1S35, was thrown 
from a gig, and fractured the upper third of the ulna into the 
elbow-joint. Considerable swelliogaupervened, and the fracture 
was not discovered until some union had taken place, and that at 
such an angle that a sharp peak projected at the posterior sur- 
face, rendering any attempt at flexion painful in the extreme, 
from the stretching of the skin over the sharp end of bone. 
Gentle passive motion and friction had been adopted, but the 
time had arrived, Mr. A, believed, when more force was re- 
quired, and no perceptible advantage could be gained without 
it. This opinion was founded upon the diagnosis, that mere 
ligamentous bands, uniting the fragments at an angle, pre- 
vented the flexion of the arm, and that it required regulated 
but considerable force to elongate these, and, before it could 
be attempted, removal of the projecting sharp end of the bone 
was necessary. Sir A. Cooper concurring in this view of the 
case, the projecting end of the bone was removed, and, as soon 
as iho wound was healed, a moderate degree of forcible ex- 
tension was employed. The case rapidly improved, and he 
recovered the perfect use of the part. 

A nearly similar operation was done with success, at the 
urgent request of the patient, upon a female at La Charitd, by 
M. Velpeau,' and a like method is said to have been employed 
npon the femur in England, by Mr. Dawson, with happy result. 

' Lancet, vol. H., 1850, p. 450. 

• Lancet, toI. ii., 1850, p. 658. 

* Mcdico-Chlnir);. Transactions, vol. xxili. p. 315. 
< M6(l. Opfrel. Sime ed., torn. il. p. 059. 
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STATISTICS OF FRACTORES AND DISLOCATIONS TREATED iS 

THE PENNSYLVANIA HOSPITAL, DURING THE TWEKTY 

YEARS FROM 1830 TO 1850. 

DUBIKG the twenty years from 1830 to 1850, a large number 
of fractures and dislocations were received at the Pennsylvania 
Hospital, and, without having any novelties regarding their 
treatment to make known, I have thought it would be of 
interest to present a statistical account of them, with the view 
of showing their relative frequency and the results obtained 
there during a long term of years. 

In these tables no separate head is retained for compound 
fractures, except those of the thigh ; the entries having been 
BO made in the books of the hospital, that it was impossible 
when they were begun in all cases accurately to ascertain 
whether the patient was admitted for simple or compound 
fracture; and for the same reason, under the heads of fracture 
of the arm and fracture of the leg, are included respectively 
those of the forearm, either of one or both bones, as well as of 
the humerus, and of one or both bones of the leg. As has 
ever been the case, surgeons are still divided in opinion as 
to the best method of treating fractures of the extremities. 
Volume after volume has been written to show the propriety 
of one or another mode of treatment, but in few inslances only 
has an appeal to a large number of facts been made to justify 
the recommendations that have been given of them. To 
public institutions it is, that we must principally look for sta- 
tistical information in regard to these injuries, and, although 
our records on this subject are so imperfect as to give only 
general results, still we look upon them as of some interest, 
and have prefaced them with a concise account of the plan of 
treatment generally adopted in these accidents, dxiring the time 
mentioned. 
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Femur, — In tbe treatment of most fractures of the thigb, the 
straight position was preferred, aod the apparatus of Desanit 
modified was that mostly employed. The improvement consists 
in the greater length of the outer splint, and the attachment 
to its lower end of a small block, over a notch in which the 
extending band passes, in order that the extension be made in 
a line with the axis of the limb. If the limb can be at once 
brought down to its natural length, it in all cases should be 
done OD the first ajiplication of the apparatus; but, when there 
is so much muscular contraction as to render this very pain- 
ful, the limb need not be drawn to its full length at first. In 
these cases it should be extended as much as possible, and, at 
the second visit of the surgeon, should be seized at the ankle, 
and slowly pulled downwards, while an assistant tightens and 
makes fast the extending band, This course is to be repeated 
QDlil the fragments are perfectly reduced, which may in most 
cases be readily done at the end of twelve or eighteen hours. 
No great advantage is believed to be gained by the employ- 
ment of short splints, or bandages of nny sort, applied imme- 
diately to the thigh, and their use is dispensed with, aa they 
prevent the surgeon from accurately examining the state ot 
the fracture, and require that tbe limb should be disturbed in 
order to reapply them. A long narrow bag, stuffed pretty 
firmly with cotton, and covered with buckskin, is used for the 
counter-extending band; and a double buckskin gaiter, with 
a thin layer of carded cotton laid over it, or a buckskin band 
lined with linen, is made use of for the extension.' Extension 

' Since the period included la (licse tables banda of ndticaivo plaster reach- 
ing ftt>in Just below llie knee to two inches below ILe plantar surface of the 
foot, and there fastened lo u thin piece of board two iaches square, have been 
introduced, and form an admirable method of eitenaioa. To prevent slip- 
ping, tlie longitudinBl bands are conQned by two or three adhesive strips 
encircUng the leg. If the cord running from this be conducted over a pulley 
dxed at Uie foot of lliG bed and attached to a weight, or a bag partially filled 
with shot, wc have a uuiforni and conatantly acting extenaion ; and when 
this rorni of flpporatuB ia adopted saod-bags placed at the sides of the limb 
(extending from the hip to beyond the foot] are a simple and efflcient mode 
of rpplnclDg the apparatus of Dcsault ; or, if preferred, the same method of 
cKteoslon can be employed with the last-named method. 
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violent enough to cause pain should never be made use of; it 
ought always to be moderate, steady, and permanent. If con- 
stant pain is complained of at any point on which the dress- 
i ngs press, it should be immediately examined and readjusted. 
The restlessness of patients causes any apparatus to be easily 
displaced, and it is therefore necessary to smooth, tighten, and 
carefully re-examino it daily. Excoriation of the heel is 
most frequently produced by want of care in not having the 
extending band smoothly applied to the part, or by tightening 
it in too great a degree without having previously drawn 
down the limb with the hand. Sometimes, however, excoria- 
tion is caused by the weight of the foot alone; and in these 
oases the application of a piece of kid, spread with soap cerate, 
will mostly prevent it. 

In fractures of the femur within the capsular ligament, the 
application of any splints in the treatment is discarded — the 
limbs being merely supported by pillows in the extended 
position. No case has been observed in the period comprised 
in this report, in which the toes were thrown inwards. Seve- 
ral instances of fractures about the hip-joint, in persons of 
middle age, have come under notice, in which, even with the 
most accurate examination and measurement, it was impossi- 
ble to detect any crepitus or shortening of the limb till after 
the lapse of one or more days. 

Although the signs by which fractures of the neck of the 
thigh-hone and luxations may be distinguished from each 
other, and from simple contusions, are dwelt upon in our 
treatises, and are made out to he readily distinguishable, and 
well marked, yet all practical surgeons are aware of the diffi- 
culties of diagnosis sometimes attendant upon the various 
injuries about the hip upon actual inspection. The true 
nature of the injury in these cases is often more evident some 
time after the receipt of the accident than immediately" upon 
its occurrence, and I am inclined to think that the necessity 
of close secondary examinations, in all instances in which there 
is room for a doubt as to the nature of the injury, are not suft 
ficiently insisted on. The following cases, which came under 
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notice, are well calculated to show the neceasitj of close and 
repeated examinations in injuries of this part. 

John Henrick, aged 52, was admitted November 27ih, 1831, 
for an injiirj' of tlie hip received by falling down a few steps. 
He complained of excessive pain about the joint, and was unable 
to rise, or in any way move the limb. Accurate measurement 
from the anterior superior spinous process to the malleolus 
showed the limb to he of the same length as that of the oppo- 
site side. No deformity existed about the joint, no crepitus 
could be detected, and the toes were not thrown outwards. 
The injury was looked upon as a contusion, and rest and the 
application of a few cups were the remedies prescribed. 

On the fifth day after his admission he had an attack of 
mania-i-potu, and during Lis delirium was out of bed, stood 
upon and moved his limb considerably. Having recovered 
from this attack, be was sent back, from the room to which he 
bad been removed, to the surgical ward, and it was then found 
that the limb was shortened a full inch and a half, and the 
knee and toes everted, though & daily examination of the part 
up to the time of this attack showed nothing amiss about it. 
The case now was ascertained to bo a fracture through the 
great trochanter. 

In January, 1831, another case, very similar to the above, 
occurred in a patient aged 33. When admitted, he complained 
of great pain in the hip, but the toes were not everted; no 
crepitus could be detected, and upon careful measurement no 
shortening of the limb was observable. A short time after 
his eutrance, he also was attacked with mania- d-potu, and on 
recovery shortening was discovered. Long splints were ap- 
plied, with the effect of counteracting in a measure the shorten- 
ing, and the man left the hospital in April, walking with a 
stick. 

The exact length of the limb on entrance, with the natural 
position of the foot, and absence of any deformity or crepitus, 
led to the supposition, in both the above cases, despite the 
great pain suffered, that simple contusions only of the part 
existed, and this idea was con&rmed at the commencement of 
the attacks of their delirium, upon seeing the men up and 



moving about the room ; but, after recovery from their deli- 
rium, the eversion of the foot led to an immediate examina- 
tion, when the shortening was found to exist, which, in 
connection with the symptom just mentioned, could only be 
caused by fracture of the neclc of the bone. In both cases 
the fragments must have been interlocked in such away as to 
have prevented any shortening or motion, and so remained 
till the delirium occurred, when the violent efforts made to 
use the limb unloclted the parts, and permitted the lower 
fragment to be drawn upwards. 

Previously to witnessing these cases I had believed it im- 
possible for a patient with fracture of the neck of the femur 
to walk upon the limb, but, upon examining the records of 
our science upon this point, I find that similar instances are 
noted. Sabatier' has recorded an instance in which the patient 
walked home, and even got up the next morning, after an 
injury of this kind. Desault has seen similar cases.' Boyer 
states that he saw a man who was able to walk with the aid 
of a stick during several days after a like accident;* and Dr. 
McTyer' details a case which had not confined the patient from 
her usual occupations, hut which was proved on dissection, 
three months after, to be a case of fracture within the capsular 
ligament. 

Since the occurrence of the cases I have described, Mr. 
Syme' and M. Malle, in his CU'nique Ghirurjicale, have each 
given a case of fractured neck of the thigh, in which the 
patients walked some distance after it. Dr. Hunt details 
one of intra-capsular fracture of the femur in a young man, 
where he walked several hundred yards after the accident. 
He died subsequently from pelvic abscess and pyemia, the 
result of the severe contusion received at the time of the acci- 
dent, and the autopsy verified the diagnosis." I have myself 
seen another hospital patient, with a similar fracture (proved' 

' Mfmoires de I'Acad. de Chirurg., lom. iv. 8vo. 

' (Euvrea CliirurgicalcB, lom. L 

> Mol. CUirurgicalcs, 4eine «dii., torn. iii. 

' Glasgow Med. Journ., vol. Iv. 

* Edia. Med. and Surg. Joora. Tor 183G. ' Loc. ciiat. 
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by posc-mortem examination), who assured me tbat he had 
walked some squares after the occurrence of his accident. 

Ley. — In the treatment of fractures of the leg, as in those 
of the thigli, splints or bandages are rarely applied to the 
limb. The leg ia placed in a fracture-box upon a well-stuEFed 
pillow, in such a manner as to bring the solo of the foot in 
contact with the foot-board. The fractured bones are then 
accurately adjusted, and the sides of the box are tied together 
moderately tight. The foot is securely fastened to the foot- 
board by means of a strip of bandage, in order to prevent its 
falling to either side, and the pressure of the pillow is, in 
the vast majority of cases, quite sufficient to retain the frag- 
ments in their natural position. The foot-board of the box ia 
set into its bottom nearly straight, and is made to project be- 
yond the foot, in order to prevent the toes from falling down- 
wards, and thus cause a projection forwards of the upper end 
of the lower fragment. 

Severe inflammation so frequently follows these fractures, 
in consequence of most of them being accompanied with 
much contusion, thai measures are invariably taken ah inilio 
to lessen its severity. These consist in the application of 
cooling lotions to the limb and attention to position, elevating 
the fracture-box or foot of the bedstead. When evaporating 
lotions are employed, oiled or rubber cloth should bo placed 
upon the pillow to prevent its becoming wet and unpleasant. 
In order to obviate deformity in these fractures when they 
occur at the lower part of the leg, it ia highly important to 
keep the foot well forwards, and this is best done by placing 
under the head some layers of carded cotton. 

At the end of iive or six weeks, the union is generally 
sufficiently firm to allow of the removal of the limb from the 
box, and a bandage and pasteboard splints, made to fit accu- 
rately the leg by previously soaking them in warm water, are 
applied to its sides. On these becoming hard, the patient ia 
permitted to move about. 

Ia very oblique fractures of the leg, where the pressure 
made by the pillow is not sufficient to prevent the recurrence 
10 
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of deformity after its reduction, permanent extension its kept 
up by meanH of Desault's splints, as in fractures of the thigb. 

In fractures of the lower end of the fibula, where the foot 
is much drawn outwards, the apparatus of Dupuytren, con- 
sisting of a conical pad to make pressure over the internal 
malleolus, and a single apliut applied to the inside of the 
limb, from the upper extremity of the leg to some distance 
beyond the foot, is employed ; but where, as is most generally 
the case, the tendency to a recurrence of the deformity is not 
in a great degree, the apparatus commonly made use of for 
other fractures of the leg, consisting of the fracture-box anj 
pillow, so placed as to exert rather more pressure than usual 
upon the outer ankle, is resorted to. These fractures are 
sometimes accompanied Jby compound luxation of the lower 
end of the tibia. The following instance in which this oc- 
curred, where the lower extremity of the tibia was success- 
fully removed by Dr. Harris, was witnessed by me. 

Barney Short, tetat. 32, was admitted on the 21st of June, 
1830, for a compound fracture at the ankle. Upon examina- 
-tion, the foot was found to be thrown outwards, and the end 
of the tibia to protrude through the integuments, which em- 
braced it tightly, at the same time that there was a fracture 
of the fibula three inches above the joint. 

Pretty strong efforts were made to reduce the displaced 
bone, which caused the man so much pain, that Dr. H. desisted 
from bis attempts, and determined to saw off the projecting 
end of the tibia. 

About an inch and a half was accordingly removed, after 
which the bones were easily reduced and the limb placed in 
a fracture-box and cold applications made to it. Although 
severe inflammation followed the operation, yet the man did 
well, and was discharged on the 13th of October following, 
walking with the aid of a crutch, but with the wound per- 
fectly healed. 

Two years after. Short visited the hospital; his leg was 
perfectly sound, though of course shortened. With a high- 
heeled shoe he walked very well and a great deal — his occu- 
pation being at the time that of a peddler. 
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Patella. — In fractures of this bone, the treatmeDt consists 
in tbe application of a roller from the toes upwards, passed 
around the knee in such a way as to bring the fragments iaCo 
apposition, and applied with a very moderate degree of tight- 
ness. Tiie limb is then extended upon a well-padded splint, 
extending from a little above the heel to the upper part of 
the thigh, and the whole is afterwards placed upon an inclined 
plane composed usually of pillows. 

Clavicle. — For a number of years past, the use of Desault's 
apparatus for fracture of the clavicle has been entirely 
abandoned. As generally put on, the apparatus does not ful- 
fil the indications intended, and when applied tightly and 
properly, so as to keep the fragments in perfect apposition, it 
in most cases produces great difficulty of respiration, or 
severe pain in tbe arm or chest. Besides this, it soon becomes 
relaxed, is easily deranged, and covers entirely the seat of 
injury, thereby making it impossible to aacertuin whether or 
not the reduction remains complete without the removal of a 
part of it. The apparatus used at the hospital consists in a 
pad for the axilla, a ring formed of some soft substance, as a 
roll of muslin or of buckakin, for the shoulder of the sound 
Hide, and a sling for the elbow made of linen, extending half 
way up the arm, and two-thirds of the way down the forearm. 
To ibe elbow-piece are attached three strong tapes — one to its 
upper and posterior part, and one to each anterior extremity. 
The following is the mode of applying tbe apparatus: a pro- 
per pad being selected and 6x.ed in the axilla, by means of 
tapes fastened to its upper end», and passing over to the sound 
shoulder, the ring or collar is carried up and held on the 
shoulder of the sound side; the sling is then fitted to the 
elbow, and after the fracture is reduced by drawing the arm 
downwards, and pushing tbe elbow upwards across the ohest, 
the tape on its posterior part is carried over the back and 
firmly tied to the collar on the opposite side. This done, the 
surgeon comes round in front of the patient, and makes fast 
to the collar the tapes attached to the anterior extremity of 
tbe elbow-piece. These are to be drawn tight enough to 
throw the shoulder sufficiently outwards and upwards to re- 
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move all deformity. The haml ia then supported in r slii 
or hy a strip of bandnge fastened to the collar. The whol« 
apparatus is to be reexamined and tightened daily. The 
chief indications in the treatment of fracture of the clavicle 
are perfectly fulfilled hy the use of this apparatus; the pad 
in the axilla tlirowa the shoulder outwards, at the same time 
lliat the drawing up of the elbow by the linen bag throws It 
upwards and backwards. Besides this it is simple, requires 
no haudaging, and leaves the part injured at all times open 
to inspection. The apparatus, too, can readily be applied in 
females, in whom il is all important to obviate deformity. 
The apparatus was contrived and introduced into the practice 
of the hospital in 1828, by Dr. Fox, then house-surgeon, since 
■which time it has been constantly employed. 

Spine. — The treatment in these cases consists in keeping 
the patient in a state of perfect rest, at the same time that 
pressure is taken off the projecting parts as much as possible 
by the application of pillows and other appropriate means, in 
the careful use of the catheter, and in obviating any symptoms 
of inflammation that may set in by the usual treatment. No 
instance has occurred in the twenty years in which the ope- 
ration for raising depressed portions of the vertebrte has beea 
practised. 

Humerus. — In fractures situated at the middle of tbeboni 
three or four pasteboard splints are commonly made use of- 
the outer extending from the top of the shoulder to the 
ternal condyle, the inner reaching from the axilla to y 
above the internal condyle, and the anterior one sufficiently 
long to reach to the bend of the arm. The roller is applied, 
as in all other cases, from the fingers up, and the fracture 
being reduced, and the splints fixed as mentioned, is returned 
and fastened over them. The arm may then be bound to the 
body by a broad bandage, or can be left free, supported by a 
sling. In patients who are very restless, the roller soon be- 
comes loose about the forearm and elbow, and necessitates a 
frequent reapplication of it. To prevent, in a measure, this 
almost daily renewal, the use of an angular board splint well 
padded, and extending from the azilla to the band on the iu- 



>pe- 



I 



141 

side of the arm, is sometimea substituted; one or more short 
splints being at the same time applied above tlie elbow. The 
fragments by this means are held perfectly in place, and the 
angular splint, by holding the forearm at rest, keeps the 
l>andage well and evenly applied for a much longer period 
than is otherwise possible. Daring the cure, ihe angle of the 
splint should be occasionally changed, in order to prevent 
any degree of stiffuess at the elbow. This mode of dressing 
is applicable to fractures below the insertion of the deltoid 
only; for fractures situated high up ia the bone it would be 
manifestly improper. 

EJhow. — One of the most common of these, after fractures 
of the inner condyle, is that in which two fractures and three 
fragments are present, the humerus being broken transversely 
just above the condyles, and these last separated longitudi- 
nally. AU fractures about this part are very troublesome and 
serious accidents, and to treat thera well requires extraordi- 
nary care and attention, whatever method of treatment may 
"be made choice of. Two rectangular splints applied to the 
inner and outer sides of the arm, and extending from its 
dipper part to the ends of the fingers, are frequently employed 
■with ua. When these are used, the angles of the splints 
sliould be frequently changed to prevent deformity and stift- 
neaa of the joint — those first applied being removed after ten 
or twelve days, and replaced by others of an obtuse angle. 
Another method of treatment, which is sometimes pursued 
at our hospital in fractures about this joint with very satis- 
factory results, consists in the application of a single board 
splint applied to the front of the arm. This should be of the 
width and shape of the limb, well padded, and extending 
from the upper part of the arm to the ends of the fingers. At 
first a right angled splint may be used, but at every dressing 
(and after the first few days they should be frequent) it is to 
be changed for a more obtuse angled one, until finally the 
nrm can be brought perfectly straight. The obtuse angled 
Bplintfl are then recommenced with, and gradually replaced 
by, others less obtuse, until the limb is again brought to a 
right angle. This plan, carefully pursued, will generally pre- 
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Tent deformity, nt the same time that it is of more easy appli- 
cation, and more effectually hinders the occurrence of anohy- 
losia than the cummon mode of dressing. The hinged splint, 
in which the angle is regulated at will by a screw, is also 
occasionally employed for similar purposes. 

Forearm. — These accidents are treated by means of a roller 
and two splints, applied iu the usual manner. Fractures of 
the lower end of the radius, which, it may be remarked, are 
very frequently mistaken for simple sprains, are treated also 
with two splints; the inside one extending from the upper 
part of the arm beyond the ends of the fingers, while that on 
the outside passes below the knuckles. In these, as in all 
other cases in which a simple fracture communicates with, or 
is in the immediate neighborhood of, the wrist or elbow-joints, 
the dressings should be removed at the end of ten or twelve 
days, and, after the joint is gently exercised, are to be re- 
applied. Tbis should he repeated, at furthest, every second 
day. The same rule should be observed in all cases in which 
the forearm is confined in two long splints, as otherwise great 
rigidity of the wrist-joint occurs, which is annoying to the 
patient, and requires a very long time for its disappearance.' 

Bibs, — Fractures of the ribs are treated by the application 
of a broad roller to the chest, confining the patient to bed, 
and the usual general treatment, such as abstraction of blood, 
etc., when dyspnoea, pain, or other untoward .symptoms arise. 
A large pitch plaster is sometimes used with advantage. 

Cranium. — In cases of simple fractures of the cranium with 
depression of bone, but unaccompanied with symptoms of com- 
pressed brain, the trephine has not been resorted to, while, iu 
instances of compound fracture, attended with depressed frag- 
ments, even where no symptoms of compression existed, it has 
been the general practice to remove the portions driven in. 

No separate head is retained for compound fractures of the 
leg or arm, the entries being so made in the books of the in- 
stitution that it is impossible in all cases accurately to asoer- 

' In later years, Bond's splint, in wliich the forcttrm is supported b; a 
board ajiplied to its inner surface, while tbe hand is made so to clasp a block 
»s slightly to evert it, has been used very successfully. 
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^1 Uiin whether the patient was admitted for simple or nom;.ioi]Q(I 


^B fracture, and tor the .name reaRon und^r thFi be.nda nf I'mnturR 


^B of the arm and fracture of the lee. are included, respeclivelv. 


^1 thnae of tlift iorp.arm, eithnr nl" one or both bonfts, as wftll an 


^B of thft hiimeriifi, and one or both hones of the Ip.p. It is to bn 


^H reffretted that no record of the period required for the union 


^B of the diHerent fractures treateil ban been kept, la all casen 


^H except a verv few where our patients request a discharge, it 


^M 13 tlie custom of the house to retain tliem for a considerable 


^1 time after union— until the stiffness and debility re3uitinp 


^M from their injuries and confinement have been so tar removed 


H as to enable the patients shortly afterwards to resume their 


H employments. 


H The number of fractures treated during the twenty years 


H from Ibau to IBoU was 1!2UB. and their relative frequency will 


f be seen in the following table. 
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No instance of artificial joint followed the treatment for 

fracture during the twenty years included in the report, 
all the cases observed there during that period having been 
sent to the institution from distant parts. Of the eighteen 
cases that were received, twelve were cured, two died, one 
was benefited, and four left the house a short time after 
entrance without undergoing any treatment for it. Of the 
fractures included in the above table, many were compound, 
and many complicated by other serious injuries. 

Dislocations.— With the exception of a few of the luxa- 
tions of the shoulder and hip, the cases included in thp table 
at page 147 were of recent occurrence, and in all of these 
the bones were reduced without accident of any sort. Two 
out of the four luxated shoulders marked as discharged by 
request, were incurable. One of them existed in the person 
of a young sailor, aged 20, who was admitted December -4, 
1880, with a forward dislocntion of the head of the humerus 
of sixty-two days' standing. Some days after his entrance, an 
attempt was made by Dr. llewson to reduce it by means of 
the pulleys. Great force was used, and the efforts were kept 
up for a lung time, but without success. After the lapse of a 
short time, by request of the patient, strong efforts were again 
made to reduce it, and kept up for a considerable time, but 
with no better effect than on the first attempt. 

The other cage was a forward luxation of three montba' 
standing, which it was found impossible to reduce by any 
proper degree of force. 

Among the cases of dislocation of the shoulder cured, are 
those which had been out twenty-si.t, forty-five, fifty-three, 
thirty-one, ten, twenty-one, thirly-one, seventy, thirty-four, 
forty-eight, thirty-one, two of twenty-nine, ten, and four days 
respectively, Oneoftherecentdislocationswasaccompanied by 
a compound fracture of the elbow of the same side, of so severe 
a character that amputation in the middle of the arm was per- 
formed, the luxation being reduced previous to the operation. 

Of 49 dislocated shoulders in which the direction of ibe 
displacement is noticed, 39 were into the axilla, and in 10 the 
head of the bone was found under the clavicle. 
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In one of the luxations, the reduction was followed by in- 
flammation and suppuration about the joint. The patient was 
a stout countryman, aged 25, from Carlisle, and had been 
injured forty-eight days previous to his applying for relief. 
The dislocation was into the axilla. On the 21st of December, 
1840, the pulleys were applied, and extension was made gradu- 
ally and moderately for fifty-five minutes, previous to and 
during which time a solution of tartar emetio was given, and 
a large bleeding resorted to. At the end of the period men- 
tioned, tho head of the bone was returned to its socket, all 
deformity disappearing, Two days after the reduction he was 
attacked with inflammation around the orifice made by vene- 
section, which went on to suppuration, and an opening for 
the evacuation of the pus was made on the 28th. The shoulder 
of the dislocated aide, which bad become swelled and hot 
BOon after the reduction, despite the employment of the usual 
means for allaying inflammation, presented on the 30th more 
swelling, and a sensation of deeply-seated pus. On the Slst, 
the fluctuation was more distinct and an opening was now 
made, giving issue to a quantity of healthy pus. After the 
opening of the abscess, the disch.irge continued till towards 
the middle of February, during which time he suffered from 
an attack of erysipelas, then prevalent in the hospital. After 
this period, the discharge gradually lessened in quantity and 
became thinner. Early in March, an abscess formed at the 
posterior part of the axilla, wliich was opened and discharged 
freely. By the beginning of April, the abscess had closed, 
and all heat and swelling had left the part. On the 26th of 
the same month he returned home, the head of the bone 
being in tho socket, though tho parts about the shoulder were 
still much hardened and stiff. 

In another case, which I failed to reduce, the head of the 
bone was in the axilla, and was of ten weeks' standing. The 
patient was fifty yoara of age, and was admitted into the hos- 
pital June Ilth, 1840. lie stated the accident to have been 
produced by a fall; that some efforts were made to replace 
the bone immediately after its occurrence by an unprofessional 
person, upd that a week before his entrance well-directed and 
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long-continued efforts were made by a surgeon to reduce it. 
He was a blacksmith by trade, and, being anxious Tor a 
further trial to reduce it, had entered the hospital for that 
purpose. AU the symptom.^ of luxation downwards were well 
marked. The head of the bone was high up in the axilla, 
and admitted of vefy little motion. The dangers to which 
he would he exposed by efforts at reduction having been first 
plainly stated to him, the pulleys were applied, and extension 
and counter-extension, to as great a degree as was judged safe, 
kept up for nearly an hour, at the same time that the muscular 
system was relaxed by bleeding and tartar emetic. At the 
expiration of this time, as the head of the bone had not 
yielded in any degree to the force employed, further efforts 
were desisted from, and he left the house. 

The subject of the redaction of dislocations of long stand- 
ing is one of considerable interest. The class of oases and the 
periods after the injury, in which attempts may be undertaken 
with any prospect of success, as well as the accidents that 
sometimes follow them, have not as yet received that attention 
which they merit. In the first of the above cases, where the 
patient was young and robust, and the arm admitted of some 
motion, the reduction was accomplished seven weeks after 
the accident, by the employment of a less degree and shorter 
continuance of extensive force than I have repeatedly made 
use of, but was followed by inflammation and suppuration 
about the joint. This accident does not very often occur 
after attempts at replacement of luxated bones, though cases 
have been observed in which it has followed the easy reduction 
of even recent dislocations. In the last case, where the injury 
was of ten weeks' duration, and the patient somewhat advanced 
in life, with the head of the hone drawn high into the axilla, 
we were foiled in our attempts to reduce -it, and understood 
that the patient subsequently anbmitted to a third pulling, 
under the direction of a gentleman of this city, after pre- 
vious division of some of the muscles or tendons about the 
joint, without better success, 

I am well aware that surgeons have always examined into 
the degree of motion existing in an unreduced joint before 
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determining upon the propriety of aa attempt at reductioD, 
iQ cases where bones have been long out ; but, nevertheless, 
am disposed to think that we have been aceustomed to direct 
our attention too much to the time which has elapsed since 
the receipt of the injury only, without allowing the siluation 
of the bone, and the degree of motion, due weight in deter- 
mining the question. Abundant evidence might be adduced 
to show that luxations have often been reduced after the 
limits fixed upon by our best authorities, where the head of 
the bone admits of slight movements, and ia not drawn up 
closely into the axilla, and where an opposite state exists they 
arc frequently irreducible long before that limit is arrived at. 

Qtneral Sammary of the Dialocationt trtaUd during tv>«nty gear), from 
1830 to 1850. 





...>.,. 


Cotod, 


Ut (r\«nd.- 


Died. 




101 
31 

16 

12 

3 
5 


17 

1 

'a 
1 

10 
4 
D 
3 
1 
1 
1 
1 

3 
8 


i 

3 

i 












Dislocated cervical vertebnE 


1 


























Incomplete diildcatEon of knee 






1 


Compound dialocntion of thumb . . 


's 


Total. 


177 


1B7 


11 






A case of dislocation with fracture of the astragalus is in- 
cluded in these tables. It was that of Samuel Dobbins, aged 
15, who was admitted July 20th, 1846, with injuries received 
by being caught in the machinery of a mill. Two wounds 
existed on the scalp, he was much contused about the body, 
and the left ankle was severely contused, though the skin was 
not broken, and there was a rounded projection behind the 
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external malleolus, with the foot in the natural position. He 
was but partially sensible when admitted, and was feeble, 
with a coo! surface. lie slowly reacted and became sen.^ible, 
and by the following day the ankle had become much swollen. 
The limb was placed in an easy position on a pillow in an 
elevated fracture-box, and cooling applications made to it. 

On the 24th, though the swelling continued, he complained 
of no pain in it, and a careful examination proved that the 
projection on the outer side of the foot was a portion of ihe 
astragalus which had been broken off and thrown from its 
socket. It could not be returned by moderate efforts. 

On the 31st a slight discoloration of the skin over and 
around the malleolus was observed. On the 5th of August 
fluctuation was distinctly fell, and pus of an unhealthy cha- 
racter was discharged by an opening made for that purpose. 
By the 9th the discharge had become more healthy, and the 
swelling had abated; but the youth was exceedingly feeble. 
A nutritious diet, tonics, and porter were allowed. 

No great change took place till the 2Sth, when sloughing 
occurred about the injury, and erysipelas soon followed, ex- 
tending up lo the knee. Previous to this, the displaced piece 
of the astragalus was immovably fixed, but after the inflam- 
mation subsided it became movable, and was so loose by the 
3d of September that it was removed. Upon examination, it 
proved lo be that portion of the astragalus which articulates 
with the tibia. A large abscess afterwards formed about the 
middle of the leg which was opened and soon filled up ; the 
wound made by the opening and sloughing over the bone 
closed rapidly, and on the 3d of October ho left the hospital, 
walking with a cane and with considerable motion at the 
ankle. 

A case of a similar kind was witnessed by me in 1831, when 
a resident of the institution. It was that of "William Sum- 
merill, ostler, aged 30, who was admitted on the 26th of Sep- 
tember, and came under my immediate care under the direction 
of Dr. J. B. Barton. 

An hour previous to admission, while descending a ladder, 
he slipped and fell in such a manner as to throw the entire 
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weight of his body upon the outer part of his left foot. 
Upon examination the foot was found to be turned inwards, 
and nearly immovable. A slight depression existed immedi- 
ately below the lower end of the tibia, and there was a con- 
siderable hard and rounded projection on the outer part of the 
foot, a liiile below and in front of the extremity of the fibula. 
The skin covering this projection was reddened, but not exco- 
riated. There was no fracture of either bone of the leg. 

These appearances rendered it evident that the injury was 
a dislocation outwards and forwards of the astragalus; and a 
abort time after admission efforts were made by Dr. Barton to 
reduce it. This was done, after relaxing in as great a degree 
as possible the muscles of the leg, by fixing the knee and 
having assistants to keep up extension by seizing the heel 
and front part of the fool at the same time that the bone was 
pushed inwards and towards the joint by the surgeon; these 
efforts were continued for a considerable time, but had no 
effect in changing the position of the bone. 

Six hours afterwards, in consultation, attempts were again 
made at reduction, which, not proving moro effectual than on 
the first trial, the excision of the displaced bone was deter- 
mined on. 

The patient being properly placed, an incision was made 
through the integuments, parallel with the tendons, com- 
mencing a short distance above the projection on the foot, 
and extending down far enough to expose fairly the astragalus 
and its torn ligament; the bone was then seized with forceps 
and easily removed after the division of a few ligamentous 
fibres that continued to connect it to the adjoining parts. 
Very little hemorrhage occurred ; two small vessels only 
requiring ligature. 

After removal it was discovered that about one-half of the 
surface which plays in the lower end of the tibia, had been 
fractured, and remained firmly attached to the extremity of 
that bone, and, as it was judged that the eftbrta necessary to 
remove this would be likely to produce more injury to the 
joint than could arise from allowing it to remain, no attempt 
was made to extract it. 
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The joint being carefully sponged out, the sides of the 
incision were brought accurately together by means of a 
suture and adhesive strips, after which, simple dressings and 
a roller were applied, and the foot, restored to its natural 
position, was placed in a fracture-box. 

Sept. 27tk. Had a restless night, having suffered from pain 
in the joint. Pulse good; skin moist; no thirst; has now 
but little pniii ; has taken opium freely since the operation, 
which is to be continued. Low diet, 

28th. Passed n good night; is without fever; no pain in 
the foot, wliicli lies comfortably in the fracture-box : dressings 
are moistened by oozing from the wound, but have not been 
disturbed; bowels confined. Common enema; opium con- 
tinued; soup. 

29;/i. Does not complain of limb; rested well; general 
symptoms good; dressings removed; no union; wound sup- 
purating freely. Opium continued ; soft poultice to the part. 

OPlober 1st. Yesterday (30th) a. portion of the skin on the 
outer part of the foot was red, and tender to the touch, and 
to-day a small slough, about an inch in diameter, occupies 
that part; wound, nevertheless, looks well, though the sup- 
puration is more free. Same treatment continued. 

5th. Since last report the discharge has been gradually 
augmenting, and is now profuse. Slough did not increase in 
size, and was not deep; bowels regular; pulse more frequent 
and feeble; tongue clean; night sweats. Good diet, with 
porter; opium and poultice continued. 

8th. Both ligatures came away ; suppuration continues free; 
a collection of pus has formed near the internal malleolus, 
for the free discharge of which a counter-opening was made; 
heavy sweats at night; no diarrhcea; appetite failing. Sol. 
sulph. quinine; morphia at night. 

By the 15th the discharge of pus had greatly lessened, and 
bis general symptoms bad improved. 

December I2tli. To-day that portion of the astragalus which 
had been suffered to remain attached to the tibia was found 
to be carious and loose, and was removed. Constant pressure 
on the heel has produced ulceration of it. The limb is much 
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swollen; wound has made but little progress towarda cicalri- 
zation; granulations are exuberant and of a light color; 
secretion of pus still great; general symptoms good. A 
probe introduced through either opening into the joint, shows 
the surfaces of the adjoining bones to be rough, softened, 
and evidently carious. 

March, 1833. Since the last report (a period of fifteen 
months), various means have been resorted to for the removal 
of the carious portions of bone and cicatrization of the 
wound, but unsuccessfully. At this time the bones of the 
foot and ends of the tibia and fibula are all diseased. The 
patient's general health has suffered severely from the long- 
continued irritation. He has well-marked hectic fever, ac- 
companied by heavy night sweats; he has also frequent 
attacks of erysipelas in the limb, and diarrhcea. Amputation 
of the leg was now looked upon as the only means of saving 
his life, and was accordingly done on the 27th by Dr. Barton. 

The circular operation was performed, and union by the 
first intention attempted. The stump never took on a good 
appearance, showing no disposition to unite, and discharging 
n thin fetid matter. His diarrhcea returned a few days after 
the performance of the amputation ; his strength failed, and 
he died on the 5th of April. 

Examination of the amputated limb showed that no at- 
tempt at regeneration had been made in the joint; the bones 
of the tarsus and ends of the tibia and fibula were in a great 
measure deprived of their cartilages, and so much softened, 
as to be readily cut into with a scalpel. The tarsal ends of 
ihe metatarsal bones were also softened, and the tibia was 
spongy in its whole extent, and remarkably light. 

The records of our science possess but few cases of luxation 
of the astragalus, not complicated with laceration of the 
integuments; and an examination of those reported show 
that surgeons are at variance in regard to the best mode of 
treatment of them. All agree that efforts should at first be 
made to restore the displaced bone; but this failing, as in the 
majority of instances it does, where the luxation is complete, 
what course is to be pursued ? Is the bone to be suflered to 
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remain in its new situation, or is it to be removed? If per- 
mitted to remain, violent inEammation of the integumeoLs 
and joint is almost certain to follow, in which event there is 
great danger, from the state of tension the parts are placed 
in, of gangrene occurring and necessitating the amputation of 
the limb if not endangering the life of the patient; and even 
should the dangers of inflammation and gangrene be escaped, 
and a natural cure take place, great deformity aitd lameoess 
must necessarily ensue, and the patient will remain more or 
less liable to ulceration of the skin over the projection on the 
outer part of the foot. For these reasons we deem the prac- 
tice pursued by Summerill, of excising the astragalus, where 
the case is uncomplicated by other serious injury, far prefer- 
able to leaving the cure to nature; and the limb cured by the 
removal of the bone, though shortened and anchylosed, will 
be found both more useful and sightly than the club-foot 
deformity left after a natural cure. 

Dcsault' reports two cases of this accident; one he reduced 
without difficulty, and the other he succeeded in replacing 
after eulargiug the wound of the capsule. Eoyer* details one 
case where the bone was left undisturbed; ou the 18th day 
inflammation came on, and terminated in gangrene, when the 
limb was amputated with success. Mr. Gooch* relates a case 
of an irreducible luxation of this bone, io which he deemed 
it proper to amputate the limb. Sir A. Cooper* gives two 
cases, both irreducible. The first was attended with fracture 
of the tibia at the internal malleolus, and was left to nature; 
"the integuments sloughed, and the wound was a long time 
in healing." The second case was attended with a fracture 
of the fibula a little above the joint, and was also left to 
nature; the skin sloughed on the 22d day and exposed the 
astragalus. After four weeks the bono became loose and was 
removed, and at the end of five months the patient recovered. 

In September, 1S33, I saw a case treated by M, Dupuytren 
at the Hotel Dieu of Paris. Two fruitless efforts were made 
at reduction, but he succeeded in bringing the foot nearly 

' (Euvres Chimrgicales, torn. i. 
■ Surgical Works of B. Oooch. 
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into its natural position. Six weeks afterwards the patient 
could use his limb. A small slough formed over the tumor 
some time after the accident, but separated without opening 
the joint. This case has been published in the 13th volume 
of the Journal Hehdomadaire, where mention is made of two 
other cases treated by the same surgeon. In one of these the 
bone was easily reduced; and, failing in the other, he pro- 
posed its extirpation. This was rejected b^the patient, who 
ever after moved about with "pain and difficulty," the foot 
being greatly turned inwards. In the Archives Gineraks for 
December, 1833, a fourth case of the same surgeon is alluded 
to that was left to nature; gangrene followed, and the man 
was cured by amputation of the leg. In the same journal a 
ca.Hc of Professor Nanula of Naples is given, where the prac- 
tice pursued by Desault of enlarging the wound in the capsule 
was followed, and the patient recovered with a good limb. 

Dr. .J. R. Barton informed me that ho had seen two ex- 
amples of simple dislocation of the astragalus at the Pennsyl- 
vania Ilospital. One of these was in 1816, and being irre- 
ducible, was not interfered with. Inflammation came on 
after a short time, when the integuments sloughed and part 
of the astragalus was exposed; this, however, was soon 
covered by healthy granulations, and cicatrized. At the end 
of five months the patient walked and had good use of the 
joint, though great deformity of the foot existed, and he con- 
tinued to be subject to ulceration of the newly formed akin 
on its outer part. In the other case, the care of which was 
also left to nature, gangrene took place soon after the accident, 
and the man died. 

Compound, though more frequent than simple, dislocationa 
of the astragalus, are nevertheless sufficiently rare to make 
their notice a matter of some interest. Formerly they were 
thought to require immediate amputation, but a sufficient 
number of observations is now collected conclusively ^o 
prove that the limb may be saved, though it has generally 
been thought necessary to remove the bone. Indeed, in the 
majority of these cases, this is so much detached from the 
adjacent parts as to be unable to support its vitality, and will, 
11 
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if returned, produce all the bad effects of a foreign body 
introduced into a joint. 

In aaserling that compound are more frequent than simple 
luxations of the astragalus, I am well awarrf that it is con- 
trary to the opinion expressed hy our highest authority, Sir 
Astley Cooper. At page 327 of his great work, he says, 
"A simple dislocation of the astragalus sometimes, though 
rarely, occurs; « compound luxation is much' more rare." 
The grounds for this opinion, which is likewise that of most 
surgeons, are not stated ; but that it was not the result of his 
own experience, is shown by hia reporting five cases of the 
accident attended with more or less laceration of the integu- 
ments, while he gives but two of its simple displacement. A 
comparatively large number of examples of the compound 
dislocation of this bone may be found scattered through 
surgical writings. Hildanus,' the first author who speaks 
with precision of these luxations, gives an instance in which 
it occurred and the patient recovered after the extirpation of 
the bone. Boyer* cites five oases, all terminating successfully. 
Desault' and Hey* each report three examples of the accident, 
in all but one of wiiich a cure had taken place. Sir A. 
Cooper, as just. stated, mentions five cases occurring either in 
his own practice or that of his friends; in one of these the 
limb was amputated, and in another the bone was reduced, 
and all terminated successfully, M, Fallot* has given a case 
attended with fracture of the surfaces articulating with the 
scaphoid and calcaneum, in which excision was performed 
with success, MM. Arnal and Velpeau' have recorded each a 
case lerminaliug fatally ; one fifty-two and the other four days 
after its removal. 

In our own country several examples of the accident have 
been observed. The late Professor Wistar removed the 
astragalus in a case of compound dislocation, and the patient 
yaa cured with some motion at the joint. Drs. Stevens^ and 

' Opera. CcnI. ii., obs, 67, 

' (Euvres CliinirgicaleB, tom. i. 

* Joarual dca Progrcs, tom. i. 

* Joum. Hetxloiuadaire, tomcs I, ami xiii, 
I N. Y. Med and Fliys. Journal, No. 20. 
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Gillespie' have recorded instanoes where the same practice 
was adopted with happy results; and Dr. Beatty has given an 
interesting case in which a cure fuUowed, though the bone was 
preserved* 

I have seen, at the Pennsylvania Hospital, a case where the 
astragalus was thrown completely out from the limb; the 
following brief statement of which is taken from the note- 
book of ray deceased friend. Dr. Hammersley, at that time 
one of the resident physicians. 

The patient, Isaac Lyon, letat. 22, was admitted on the 
afternoon of July 20th, 1829. He was of intemperate habits, 
and had received his injury a short time previous to being 
brought to the hospital, by the falling of a pile of boards 
upon his leg. The ankle-joint was laid open obliquely on its 
outer side for about four inches, and the external malleolus 
exposed. A bone that had been picked out of the soft earth 
upon which he had been lying, was handed to the doctor by 
a person who accompanied him, and proved to be the astraga- 
lus, with one of its edges broken off. There was no hemor- 
rhage from vessels of any size, there being only a general 
oozing from the part, and no other injury was received. The 
attending surgeon, Dr. Barton, saw the case soon after admis- 
sion, and directed the sides of the wound to be brought loosely 
together with adhesive strips, and the limb to be placed iu a 
proper position in a fracture-box, with just pressure enough 
on its sides to steady it. The patient did not complain of 
much pain, but was kept under the influence of anodynes. 

On the third day enormous swelling of the limb, and a 
crackling sensation upon pressure over the tibia existed; the 
whole leg and inside of the thigh were of a copper color, and 
some bloody vesicles had appeared around the ankle and 
upon the inside of the leg; countenance shrunken; pulse 140, 
and wound discharging a thin ill-conditioned pus. The treat- 
ment consisted in the free use of opium, stimuli, and nourish- 
ing soups; poultice to wound and lead-water to the limb. 

On the morning of the fifth day he was unable to open his 

' Amcr, Journal, Aug. 1833. 

• Pliila. Journ-ofthc Med. and Pby». ScienceB, vol. v., N. 3,, 1837. 
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mouth freely, and liis head was at times thrown back forcibly 
upou his pillow. These tetanio pymptoms increased in vio- 
lence, and towards night became general ; and he lingered on 
in 'the greatest agony till the evening of the 27th, 

A case of cowjiovnd dislocation of the first upon the second 
phalanx of the thumb, in which reduction was impossible antil 
after resection of the head of the first phalanx, came under 
notice. The patient was a powerful drayman, aged 28, who, 
■while engaged in unhitching his horse, had the end of his 
left thumb accidentally entangled in a link of the drawing 
chain, when the horse, starting suddenly, dragged him some 
distance and produced the accident. He was brought to the 
hospital late in the evening of February 17lh, a couple of hours 
after its occurrence, when well-directed efforts were unsuc- 
cessfully made to reduce it, the clove hitch being attached to 
the extremity, after a failure with the hand alone. On the 
following morning, I found the head of the first phalanx pro- 
truding inwards through a wound which embraced more thao 
one-half of the circumference of the finger ; another effort at 
reduction was now attempted by bending the luxated bone 
and endeavoring to push its projecting head over that of the 
adjoining bone, hut, failing in this, I determined to rcmoTfl 
the protruding extremity, which was done and the parts thea 
easily replaced. The edges of the wound were drawn to- 
gether with narrow strips of adhesive plaster and the part 
covered with dry lint, the hand and forearm being secured 
upon a splint. After the third day, the dressings were daily 
made, the part being only covered with simple ointment. No 
unpleasant symptoms followed. He was discharged March 
2Sd, and a month afterwards he called at the hospital, at which 
time he had good use of tbe thumb with some motion at the 
point of injury. 

The difficulty of reduction in cases of simple luxations of 
the phalangeal articulations, even when the patient is seen 
soon after the accident has occurred, is well known, and the 
same difficulty exists in reducing and retaining in place com- 
pound injuries of this class. So hard is the reduction to 
effect, that it is asserted upon the authority of Bromfield, that 
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le extending force has been increased to such a degree as to 
the second joint in efforts to reduce the first. In 
impound luxations of the thumb, when found irredncible 
ipon the application of a moderate degree of force, I believe 
the best practice to be that which was pursued in the above 
case, via., to saw off the end of the projecting bone. If the 
wound be large, and this be not done, observation shows that, 
■en when the part can be reduced, the dislocated end will in 
le majority of cases become displaced, as the inflammation 
lecessarily following it prevents the application of a sufficient 
degree of force by bandages and splints to retain it in its 
natural position. One case of this kind I have myself wit- 
nessed, and another instance which occurred in Guy's Hospital 
been published, where, although the phalanx was readily 
laced immediately after the accident, so much inflammation 
id constitutional disturbance occurred as to make it neces- 
•y to remove the splints which had been applied, and re- 
irl to cataplasms ; the patient being ultimately cured, after 
rtire loss of the first, and exfoliation of the extremity of the 
iond phalanx. Resection of the phalangeal extremity is 
ie practice recommended by Sir A. Cooper in compound 
lislocntions of these parts, where difiiculty is experienced 
their reduction, and has often been done with good suc- 
Gooch states that he sawed off the head of the sec- 
id bone of the thumb, and that a new joint afterwards 
irmed. In two instances where the head of the metacarpal 
me of the thumb was dislocated towards the palm accom- 
panied with wound, and reduction was difficult, the protrud- 
ing parts were successfully sawn off by Mr. Evans. Bobe, 
Wardrop, and Roux have all been succes.sful in like cases. 
The bad effects resulting from these injuries where the head 
of the bone is replaced, and which seem to be at least in part 
owing to tlte force necessarily made use of, and the state of 
tension afterwards kept up in the surrounding soft parts by 
its return, have been often noticed. An instance came under 
niy care, in which high infiammation and tetanus ensued 
m the injury, where this practice wag pursued; and Mr. S. 
iper reduced a case at the North London Hospital, which 
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was followed by severe inflaniinatioD, termiaatiDg in death a 
week after the accident. 

One of the dLslocations of tbe bumeras was accompanied 
with a fracture of the neck of the bone, and was happily 
reduced by the resident, Dr. Edward Harlshorne, who pub- 
lished an acco'int of it in the Medical Examiner for 1842. 
The patient was a young circus rider, who had been injured 
by a severe blow from a horae one hour before admbsion. 
The head of the bone was thrown forwards under the clavicle, 
and was reduced without difficulty by manipulation with the 
hand, while the patient was feeble and relaxed, and the frac- 
ture afterwards treated in the usual way, with a good result. 
Another instance of this rare accident presented itself in my 
service in 1853, and, though not included in the tables, I have 
thought it might be of interest to give it a place here. 

The patient, aged 32, was admitted on the 31st of Octo- 
ber. He was under the effects of liquor, and it was stated 
that he had fallen down a flight of stairs. On examination, 
the soft parts around the left shoulder were found to be very 
much contused, swollen, and discolored by effusion of blood ; 
the extremity was readily movable in any direction, but the 
slightest motion produced great pain. No perceptible de- 
pression was noticed below the acromion ; the elbow could 
be brought close to the side without force, and, on raising the 
arm and moving it for the purpose of examination, the grating 
of a fracture was felt. 

The presence of these symptoms led to the belief that a 
fracture of the neck of the humerus existed, and the case was 
treated by means of a pad in the axilla, with a pasteboard 
splint moulded to the shoulder on the outside of the arm, and 
bound to the body with the forearm supported by a sling. 

This treatment was continued till the 26th of November, 
the dressing being occasionally changed. On llieir removal 
at the last-raentioned date, the swelling having by this time 
almost entirely disappeared, it was discovered that the head 
of the bone h-id been thrown from its socket into the axilla. 
At the first glance I thought that my original diagnosis had 
been incorrect, and that, in fact, I had mistaken, and had been 
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lre.iting « dislocation for a fracture ; but, upon closer exami- 
nation, it proved that such was not the case, but that both a 
fracture and dislocation existed. 

The appearances presented by the parts at this time were 
as follows: — 

To the eye there was evidently a slight vacuity immediately 
below the acromion process, though there was not that deep 
depression which exists in uncomplicated luxation. On rotat- 
ing the arm, the broken shaft of the humerus was perceived 
to move under the acromion at the same time that the rounded 
head of the bone could be easily felt in the axilla, and the 
distance of this fragment from the upper end of the shaft, 
which partially occupied the glenoid cavity, was, as nearly 
as could be ascertained, from two to two and a half inches. 
The shoulder was not firmly fixed as is commonly seen in 
loxation, particularly when the member has been kept quiet, 
as was the case under examination; but, on the contrary, 
was easily movable, and when the patient stood erect, the 
elbow come in contact with the side of the chest. In order 
to prevent any mistake as to the nature of the accident, I re- 
quested my colleagues in the hospital to visit the case, and, 
after careful separate examinations, they all agreed as to its 
being one such as I have mentioned, viz., of fracture of the 
neck of the humerus conjoined with a displacement of itg 
head into the axilla. 

In consequence of the comparatively good use of the limb, 
which the patient seemed likely to attain, and the slight 
probability there was of the head of the bone ever being 
replaced, together with the risk of giving rise to severe in- _ 
flammation about the joint, and consequent firm anchylosis; 
if any attempt at reduction were tried, it was decided that no 
efforts to replace it should be made. Gentle frictions to the 
part, with passive motion to the shoulder, after all traces of 
the great contusion and consequent inflammation which at- 
tended upon it had been subdued by a state of rest, was the 
treatment afterwards resorted to, and the patient was dis- 
charged on the 1st of January, with a strong and useful ex- 
tremity, but with inability to elevate the arm beyond an 
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obtuse angle from the body. The dislocation of the bead of 
tlie bumenis ivbicb accompanied the fracture of the neck of 
the bone, in the above case, it will be observed, was not at 
first detected, although the seat of injary was carefully ex- 
amined. The accompanying swelling and contusion of the 
soft parts, the distinct crepitus of a fracture felt upon hand- 
ling the limb, and the other marked symptoms of that acci- 
dent which it presented, together with the absence of the 
ordinary marked ones of luxation, viz., the fixity of the 
extremity, the hollow at the extremity below the acromion, 
and the ease with which the elbow was brought to the side 
of the body, all caused it to be overlooked. 

The difficulty of diagnosis, in connection with the great 
rarity of the injury, alone makes the above case worthy of 
notice; but, in addition to this, the proper plan of treatment 
to be pursued in these accidents, supposing the diagnosis to be 
made out, does not seem to be well determined by surgeons- 

In the treatises on injuries of the bones, of Sue, Petit, 
Boyer, and Smith of Dublin, no mention is made of luxation 
accompanied with fracture of the neck of the humerus, and 
but few cases of it are to be found detailed in our surgical 
records. 

Delpech' furnishes an accurate account of a dissection of 
this kind, which was observed by M. Houzelot, but it bad 
not been ascertained during life. Dupuytren has reported a 
single case which he saw at the Hotel Dieu, which was not 
reduced. In 1832, an instance of it was witnessed in the aer- 
vice of Mr. Earle, of London, which was replaced by his 
dresser a short time after the accident had occurred, and two 
cases are to be found very accurately described by Peyrani,* 
neither of which were reduced. In the la.st edition of Sir 
Astley Cooper's treatise on Fractures and Dislocations of the 
Joints, but five cases of a similar nature are noticed. Of these, 
the character of the nccident was not discovered in three of 
them, until revealed by post-mortem examinations. In n 
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fourth, tlie fracture was comminuted, and no attempts at re- 
duction were made, and the fiftb, which waa an injury of six 
weeks' standing, and observed at Guy's Hospital, in 1834-| by 
Sir Astley in conjunction with Mr. Key, was mistaken for aa 
ordinary luxation, aud the fracture was not suspected till after 
the pulleys had been applied, when, its true nature becoming 
apparent, all further efforts to reduce it were desisted from, 
M. Bichct reduced a dislocated shoulder accompanied with a 
fracture of its neck, by holding firmly the acromion, and 
pushing the head of the bone outwards and upwards with the 
fingers. 

In nineteen cases of luxation with fracture of the humerus 
collected by Malgaigne' the luxation was overlooked in five, 
and he adds, that he himself erred in his diagnosis in another 
case. In two instances of dislocation of the humerus with 
fracture of its surgical neck seen by Dr. J. Mason Warreu,' 
"while the muscles were atiU relaxed, and before the patient 
had recovered from the depressing influence of the shock, it 
was found possible to effect reduction by making extension of 
the shaft of the bone, at the same time working the separated 
head into its socket by firm pressure with the thumbs." 

In regard to the treatment in these eases, I have stated that 
surgeons are not well agreed. Delpech after inspecting the 
parts in the patient of Ilouztslot, reasons upon it, and con- 
cludes that the reduction of the bone in these accidents is 
impossible. Sir Astley Cooper* thus expresses himself: "Ex- 
tension is of no further use than to bring the broken shaft of 
the 03 humeri into the glenoid cavity, where it forms a useful 
articulation ; but no extension however violent disturbs the 
broken head of the bone, for no proper force could bring it 
into the glenoid cavity of the scapula." " Let the surgeon do 
what he will, the head of the bono will probably remain in 
the axilla, and the upper motions of the arm will be in a con- 
aiderable degree lost." Dupuytren says:* "When luxation 
13 accompanied with fracture of the surgical neck, art and 

' Troll* des Fractures et des LuxationB, torn. il. p. 203. 

» Surgicnl Oliservalious, p. 353. ' Loc. cit., Lond., 18«, p. 437. 

* Lc(;on3 Orales, lum. lii. p, 110. 
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nature can do almost nothing." We have seen, however, that 
in some of the instances I have alluded to, success has followed 
the efforts made to thrust back the head of the bone into the 
glenoid cavity, and these should lead ua, I think, to make 
some efforts to accomplish it in all cases when seen early, 
though, for the reasons already mentioned, I should myself 
be disinclined to attempt it, except when it is very recent, and 
tlien by no other force than such as can be exerted by the 
pressure of the hand. 

A case of true dislocation of the fifth from the sixth cer- 
vical vertebrae, unattended by any fracture, is included in the 
above tables, an accident of such rare occurrence, that it ia 
deemed worthy of record. The following are its details: — 

Thomas Lee, aged 30, was admitted early on the morning 
of September 9, 1831, At 11 o'clock on the previous nighii 
while in a state of intoxication, he had been thrown headlong 
against the curbstone from a gig that he was driving along 
at a furious rate. There was complete paralysis of the lower 
extremities, chest, and lower half of the trunk. He complain- 
ed of great pain over the lower cervical vertebrie; but so 
much swelling and ecchymosis existed at this part, that the 
state of the spinal column could not be satisfactorily ascer- 
tained. When placed in an erect position he cried out from 
pain, unless his forehead was firmly supported; and, when 
laid on his back, his head was seen to be thrown a little for- 
wards, and pushed down upon bis chest. Ttie hands and 
arm.-) retained their sensibility, but he was unable to double 
his fist, or .seize anything firmly. His respiration was hurried, 
difficult, and performed entirely by the diaphragm; he com- 
plained incessantly of being unable "to breathe properly." 
Priapism existed, and continued constant till the period of 
his death. From the existence of the above symptoms, tbe 
case was looked upon as one of fracture, with consequeot 
luxation of the lower cervical vertebrre. He was placed on 
his back, with the head and shoulders slightly elevated, had 
his bladder, which was distended, emptied by the catheter; 
and, as hia pulse was full, he was bled moderately. By 10 
A.M. his sufferings had become so great, that Dr. Barton, the 
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surgeon in attendance, deemed it proper to make some attempt 
to relieve tliem, bj cautiously making extension and counter- 
extension. The extension was made by means of a handker- 
chief passed under the chin, the ends of which were tied 
firmly to the head of the bedstead, and the counter-extension 
was kept up by securing the ankles with a broad bandage, 
and fastening it to the foot-board. The patient expressed 
himself as being decidedly easier after the extension was made. 
On visiting him on the morning of the 11th, I found him 
without pain, and with no apparent change in his symptoms. 
Hia position was in no way changed; and, while in the room 
engaged with another patient a few feet distant, my attention 
was directed by the nurse to Lee, and on approaching him I 
found him dead. 

Autopsy, — A considerable effusion of blood was found in 
the cellular tissue beneath the skin, as well as between the 
muscles on the back part of the neck. The yellow ligaments 
and the ligamentous fibres, holding together the oblique pro- 
cesses, were ruptured, and the fifth cervical vertebra was 
thrown forwards upon the sixth. Examined in front, the 
vertebra] ligaments were found a!so to be ruptured, and the 
inter-vertebral suhstaTice torn up, so that the body of the fifth 
was completely separated from, and projected over, the sixth. 
Accurate examination, after the removal of the upper part 
of the spinal column, proved that no fracture existed, and 
that the injury consisted in a simple displacement of both 
body and processes of the vertebrm. The examination was 
made twenty-eight hours after death, but, owing to the heat 
of the weather, putrefaction had considerably advanced, and 
the spinal cord, the coverings of which were uninjured, was 
so much softened in its whole extent, that its state at the 
point of injury could not be determined. 
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ON COMPODND FRACTURES. 



Though wanting in the charm of novelty, the subject of" 
compound fractures 13 one of much practical interest to the 
surgeon, and involves the consideration of so many of the 
fundamental principles of our science, that but few will be 
found to question its claim to carefnl study. The variety and 
frequent occurrence of these accidents, Lhe serious complica- 
tions which they oftentimea present, the violent constitutional 
symptoms to which tliey may give rise, and the importanci 
their proper treatment, not only to the patient, but to the last- 
ing reputation of the practitioner, added to the necessit 
often determining speedily one of the most difficult and deli 
cate questions which the surgeon is ever called upon to decide, 
viz., whether a limb must be sacrificed in an attempt to save 
life, or whether the injury is one which will allow of a reasona- 
ble hope of recovery without amputation, all make them worthy 
of oft-repeated eonsideration. 

The wound in cases of compound fractures is variously pro- 
duced : sometimes it is made by the action of the body causing 
the fracture, as where the wheel of a heavy carriage passes 
over a limb; in other instances the bone ia first broken, and 
the extremity of one of the fragments, generally the upper, is 
pushed through the soft parts, either in consequence of some 
exertion made by the patient after the injury, or by the in- 
voluntary contraction of the muscles; and in some cases the 
fracture becomes compound only by the process of ulceration, 
the formation of an abscess, or by the separation of sloughs, 
resulting from the severe injury the soft parts have met with. 
In the first of these classes the wound is generally largo and 
accompanied with great laceration, the bone being often 
comminuted, and the case altogether one of the most serious 
kind ; but in the second cla.ss the external injury is mostly of 
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sniall extent, and no other parts are injured than those with 

, which the hone comes in contact — union of the wound by the 

first intention frequently follows, and, even if this desirable 

event is not obtained, it is aoon covered by granulations 

which speedily cicatrize, 

Tn compound fractures, the age, babita, and constitution of 

I the patient, the season of the year, the seat of injury, the mode 

in which the accident has happened, and the degree of violence 

done to the soft parts, have all to be taken into consideration 

before a well grounded opinion of Its probable result can bo 

come at; and these subjects, in the order in which they are 

mentioned, I shall now consider. 

Age, habits, and consCitnlion. — When occurring in advanced 
age, these accidents arc always of a most serious nature, and 
this leas from fear of the reparative process being deficient, 
than from the fact that patients of this class bear confinement 
to bed badly, being much more exposed thereby to sloughing, 
passive congestions, and internal infiammalions than younger 
persons. As after all other injuries, free livers, those of 
■broken-down constitutions, and intemperate persons are in 
more peril from them than individuals of an opposite class; 
and in the latter the danger of the occurrence of delirium 
tremens is always great, and when it occurs in many cases 
proves fatal. 

Season. — The degree of heat exerts considerable influence 
upon patients suffering from these injuries, the constitution 
bearing up against them better in temperate or cold weather, 
than during the excessive heats of summer. The marked 
deleterious influence of our hot weather upon patients so situ- 
ated has been noticed by all practitioners; at such times the 
appetite soon gives way, the strength fails, diarrhoaa and 
hectic symptoms supervene, and the patientsinks much soooei^ 
than at other seasons. 

Jdorle in which the accident has happened; scat of injury. — A 

compound fracture produced by force applied directly to the 

Beat of injury is always a more severe accident than when the 

wound results from the end of the bone being driven through 

I the Boti parts. When seated in the immediate vicinity of a 
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large joint, the injury is more serious than when occurring 
near the central part of a bone, there being then considerable 
risk of the neighboring articulation being opened by the ex- 
tension of the inflammation consequent upon the injury; the 
difliculty of retaining the fractured parts in apposition after 
reduction is also generally greater when near to a joint. In 
making a prognosis, too, it is of importance to consider the 
limb affected, those of the upper extremity being less danger- 
ous than of the lower, and as a general rule it may be staled 
that the nearer the fracture be to the trunk, the greater the 
risk incurred by the patient. In the country, or in private 
practice, the chances of saving a limb in these aceidenls 18 
always greater than in large cities or in hospitals. In civil 
hospital practice, compound fractures of the arm and forearm 
generally do well; in the leg, under the same circumstances, 
where an attempt is judged proper to save the limb, the acci- 
dent is more serious, and a number must either suffer second- 
ary amputation or die, and in the femur the majority of adults 
will not survive them. Of fifteen cases of compound fractu red 
femur treated in the Pennsylvania Hospital between the years 
1830 and ISiO, four were in children below thirteen years of 
age. In one of these {a3tat, 6) the wound healed kindly, and 
no bad symptoms followed; in another case (^tat. 7) the 
patient was carried home by his parents and recovered ; in a 
third (ietat. II) the patient died; and the last (letat. 12) re- 
covered with a good limb. Of the eleven cases above thirteen 
years of age, seven died within two weeks after the receipt of 
their injuries ; an eighth (letat. 18) lived three months, and died 
of metastatic abscess; a ninth {letal. 56) died at the end of 
eleven months of chronic diarrhoea, bony union at the time 
being perfectly firm, though the wound had not closed; and 
the other two cases (astat. 21 and 15) recovered with good 
limbs, though in the first case not till after twenty-three 
months, and the removal of a necrosed portion of bone six 
inches in length. 

With the exception of compound fractures produced hy 
machinery and railroad accidents, those from gunshot are more 
dangerous than such as are met with in civil practice. In the 
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leg, where both bones are comminuted, they general]/ require 
amputation, and, in the middle or lower parts of the thigh, un- 
til of late years thia indication wag thought to be almost im- 
perative, such acoidenta in this bone being attended with a 
very great degree of danger. Of eight cases treated in Uolland 
by Mr. S, Cooper, seven of which were not amputated, only 
one recovered, and that patient retained an useless limb. On 
a review of the cases seen by him during the Peninsular war, 
Mr. Guthrie found that not more than one-sixth recovered so 
as to have useful limbs, two-thirds of the whole died, whether 
amputation was performed or not, and the limbs of the remain- 
ing sixth were not only useless, but a constant source of un- 
easiness to them for the remainder of tiieir lives; and IleDnen, 
one of the beat of our older authorities in all matters of mili- 
tary surgery, asserts that, without having made any accurate 
calculations, be ia strongly inclined to assume Mr. Guthrie's 
estimate as correct, "even including the cases of ofGcers who 
ore not subjected to the risks encountered in crowded hos- 
pitals. In these situations," says he, " the cases which I have 
witnessed have, on some occasions, been deplorable. Not a 
single case has done well where amputation was deferred, and 
even where it has been performed two out of three have died. 
Id other instances, the losses have not been so severe, but I 
liave never known a larger proportion saved than that assigned 
by Mr. Guthrie."' The testimony of the French army surgeons 
strongly corroborates that which we have just given. Percy 
states that scarcely two in ten of such cases recover. M. 
Bibes, who has never seen a single cure, gives ten examples 
which despite of every possible attention proved fatal, and 
says, that, out of four thousand individuals at the HOtel des 
Invalides, there was but one who had been cured after this 
injury. In 1815 Mr. Yvan showed two to him, in both of 
vbom Gstuloua openings leading to the bono existed, and 
who ultimately died of all'ections resulting from their acui- 
deoie.' Dupuytren, when giving the results of his long ex- 

' Principles, 8d cdil., p. 110. London, 1820. 
• Okieite M£dlcalc, 1831, p. 101. 
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perience in compound fractures from gun shot, says, "On ona 
point my opinion is unchangeable. Id rejecting amputation 
in them more lives arc lost than limbs saved.'" 

Caies demanding immediate amputation. — Tha first question 
wbich arises in the treatment of compound fractures of a 
severe kind is to determine whether or not the sacrifice of 
the limb by amputation be necessary. For the determination 
of this point, it is difficult to lay down any precise and fixed 
rules, as every instance offers something peculiar to itself, 
and all that can be done to aid in determining this highly 
important question is to make known the principles which 
should guide us in a general way, andin urging the propriety 
of invariably delaying the operation whenever a reasonable 
doubt as to its necessity arises. The age, constitution, and 
habits of the patient must bo considered, as also the degree of 
care and attention which he may be able to command during 
the treatment. Amputation may be proper after a compound 
fracture in an elderly person, or one of enfeebled constitution, 
or of intemperate habits, or in a patient who is to be treated 
in a crowded hospital, or where any considerable trans- 
portation from the place where the injury was received be- 
comes necessary, when the same kind of injury would not 
demand it in a young subject, or one of good constitution 
and habits, or in an individual living in the country, or placed 
in a pure and uncontaminaled atmosphere. Authorities of the 
present day are gcuerully fully agreed upon the necessity of 
amputation in the following cases: — 

1st. Where the bone is comminuted, and the soft parts so 
much contused, lacerated, or destroyed as to make it evident 
that gangrene must follow. 

2d. Where the bone is fractured and a portion of the limb 
torn off by machinery, the bursting of a gun, a cannon shot, 
or the passage over the part of a railroad car. 

3d. Where the laceration of the soft parts around the 
fracture is very extensive or extending into a large joint, 
even though the bone be not comminuted. 



' Traitfi dcs Blessurea par Ami?a de Guerre, l< 
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W 4th. Where the fracture, though accompanied with but 
little laceration, extends through the head of a boue into a 
large joint, as the knee or shouhler. 

5th. Where the bone is fractured in more that one point 
md accompanied with great laceration and contusion of the 
surrounding parts, or in cases where the bone is extensively 
ixposed with the soft part separated from it, especially if 
lie fracture be in the neighborhood of an important arti- 
Ration, and has been produced by the application of direct 
brce. 

fitlj. In cases where the injury is not so extensive as in the 
Dstaaces mentioned, but is accompained with the division of 
he principal artery and nerves, for though neither the divi- 
non of the vessel, the laceration, nor the fracture may alone 
pistiry the removal of the limb, yet the whole together will 
tequently raalce it necessary. Primary hemorrhage alone 
lan rarely, if ever, require it. Where no other indication for 
t is present, the ends of the vessel should bo secured at the 
loint of injury, or if this be impossible or inexpedient, the 
aatn trunk above it. In all of these cases great danger to 
ife arises from the violence of the reaction, the sloughing, 
ftbe profuse suppurations, and secondary hemorrhages (even 
mpposing mortification should not occur) that necessarily 
nust take place af\er injuries such as have been mentioned ; 
tnd the removal of the injured part by amputation, and con- 
quent substitution of a clean wound for an extensively 
acerated and contused one, evidently offer a better chance of 
ife to the sufferer. 

The operation of amputation however, it should be recol- 
scted, is of itself always attended with danger, and this varies 
egree according to the part which is removed; am- 
natations of the lower being more dangerous than those of 
;lie upper extremity, and the danger of the operation increas- 
Jig the nearer to the trunk it be performed. 

The great mortality following the operation of amputation 

leserves to be glanced at in making up an opinion as to the 

iropriety of attempting to save any case ol' compound frac- 

since it by no means follows, as many seem to think, 

12 
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where these accidents terminate fatally in our attempts to 
save them, that life would have been preserved hud the ope- 
ration been done, nod ia another cogent reason for giving to 
the patient the benefit of even the slightest rational doubt 
in determining upon the question of amputation. 

The remarks here made iu regard to efforts to save Hmbs 
do not however apply to military practice. IlenDeD lays it 
down as a rule, that "the sum oT human misery would be 
most materially lessened by permitting no ambiguous case 
to be subjected to the trial of preserving the limb; consti- 
tution, convenience for treatment, and loca! circumalancea 
having their full weight in the decision," and hia rule to 
operate in such cases is, I think, received and acted upon 
by most of the experienced army surgeons of our period. 

Period for ampulaliny. — The necessity of amputation being 
recognized, it becomes a question at what period the operation 
should be done. Upon this point great difference of opinion 
has existed among surgeons, and much attention has been 
bestowed upon it over since the period that the question was 
agitated by the French Academy of Surgery, one set of 
practitioners with Boucher at their head insisting upon ihe 
advantages to be derived from the immediate removal of the 
limb after severe injuries, while others with Faure advocated 
the propriety of postponing the operation till some days have 
elapsed after the receipt of the injury. The strongest advo- 
cates for immediate amputation, both in the last and present 
centuries, have been among military surgeons, and a careful 
examination of the facts adduced by them in support of their 
views must, I think, convince the most skeptical of the pro- 
priety, or rather necessity, for the performance of immediate 
amputation after compound fractures, or other severe injuries 
of the extremities produced by gunshot, when occurring in 
camps or on the field of battle. 

In some compound fractures about the joints when from 
gunshot, the necessity of amputation may be avoided by re- 
section of the articular ends. This procedure is particularly 
applicable to the shoulder, though it has been employed in 
the hip and other joints. The propriety of resecting the head 
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of the bono in cases of shcitlered os humeri has been much 
insisted on by Larrey. During the campaign of Egypt, he 
practised it in ten instances, thereby obviating the necessity 
for amputation, and bis statements of the benefits resulting 
from it have since been confirmed by later writers. 

The operation, as done by Lsrrey, consists in exposing the 
bead of the bone by an incision made in the centre of the 
deltoid muscle, parallel with its fibres, separating it from its 
attachments, and removing the whole of the fragments. The 
arm is then to be carefully supported, and fixed by means of 
an appropriate sling. Of the ten cases mentioned, one died 
of hospital fever, two of scurvy, a fourth after recovery, of 
the plague, and the remainder returned to France in good 
health, the humerus becoming anchylosed to the scapula in 
some of them, and in others an artifiuinl joint having formed 
that admitted of good motion.' The cases to which the prac- 
tice is applicable are those unaccompanied by injury to the 
axillary vessels, or principal tendons about the joint, and 
where the laceration of the soft parts is limited to the deltoid 
muscle and not in an ektreme degree. 

Many, however, believe tliat simple enlargement of the 
wound, and removal of al! splinters from it, are often alone 
sufficient and commonly the better practice. Dupuytren* held 
this opinion, and Dr. Mann,' an experienced surgeon of our 
army during the war with Great Britain, asserts, that when 
the general health is good, the limb can generally be saved by 
a careful removal of the splinters alone. Mr. Guthrie,* who 
thinks excision may be practised in .some instances where the 
splintering is confined to the head and neck of the humerus, 
adduces cases to prove that, even where the bead of the bone 
ia greatly shattered, it is not always necessary; and Hennen,* 
than whom wc have no higher authority, states, that the prac- 
lioe is not generally adopted, and "believes upon the whole 
that the excision of the head of the humerus will be found to 

< Military Memoirs, trans, by Hall, vol. i. p. 330. 

• I.e<^DS Orsles, torn. ii. ]). 530. " Medical Bkelcties- 

* On OuDsliot Wouuda, p. ' Loc. cii., p. 40. 
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be more iroposing in the closet tban generally applicable id 
the field." 

Since tbe period nt wbich Hennen wrote there has been a 
marked change of opinion in the profession on the subject of 
excision of joints, and tbe operation has been extensively 
practised both in civil and military life in the shoulder, elbow, 
hip, and knee. In our late war' five hundred and seventy-five 
cases of excision of the shoulder-joint for gunshot fractures 
have been reported, in sixty-seven of which the results were 
undetermined. Setting these aside, we find of the two hun- 
dred and ten primary operations that fifty died, and one hun- 
dred and sixty recovered, a mortality of 23 percent.; while two 
hundred and ninety-eight secondary operations gave one hun- 
dred and fifteen deaths and one hundred and eighty-three re- 
coveries, a ratio of 38.59 per cent,, or a mean ratio of 32.48. 
" The ratio in amputation of the shoulder-joint," adds tbe com- 
piler, " is 39.24, a percentage of 6.76 in favor of excision." 

"Of thirty-eix cases of gunshot fracture of the head of the 
humerus, selected as favorable cases for the expectant plan, 
and treated without excision or amputation, sixteen died, or 
44.4 per cent., a ratio in favor of excision of 11.96 per cent." 

Of two hundred and eighty-six cases at the elbow in which 
tbe results are ascertained, sixty-two cases terminated fatally, 
or 21.67 per cent., "which is a mortality a fraction greater 
than that resulting from amputations of the arm." 

In regard to the hip-joint, the statistics of tbe war give 
twenty-one cases of amputations of that part for gunshot frac- 
tures, of which nine were primary, and twelve secondary. Of 
these, two of the first class were successful, and one of the 
secondary. In the Crimean War the operation was uniformly 
fatal.' 

" Of the sixty-three cases submitted to excisions of the head, 
or of the head and neck and trochanters of the femur," thirty- 
two were primary, of which two succeeded ; twenty-two were 
intermediate, of which also two succeeded ; nine were second- 
ary, of which one alone did well.' 

' Circular No. 6, Surgeon General's Office, p. 55, 1865. 

■* Ibid., p. 4fl, 1805. 

* Circular No. 2, Surgeon General's Office, pp. 30-54, 186D. 
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"Among one hun(^red and tweoty-two cases treated by 
temporization, cases in which the testimony is direct and 
positive that gunshot wounds of the hip-joint, with fractures 
of the head or necli of the femur had been detected by com- 
petent observers, eight examples of recovery are recorded. 
This gives a mortality of 93.04, a more deplorable result than 
either amputation or excision present.'" 

Dr. Otis, the able compiler of these statements, thinks, "a 
sufficient number of instances have been collected to permit 
precise rules on this subject to be established," and says : — 

" Amputation at the hip-joint for gunshot injury, notwith- 
standing its great fatality, cannot be altogether discarded 
and should be performed: 1. When the thigh ig torn off, or 
the upper extremity of the bone comminuted with great lace- 
ration of the soft part)} in such proximity to the trunk that 
amputation in the continuity is impracticable. 2. When a 
fracture of the head, neck, or trochanters of the femur is com- 
plicated with a wound of the femoral vessels. 3, When a 
gunshot fracture involving the hip-joint is complicated by a 
severe compound fracture of the limb lower down, or by a 
wound of the knee-joint." 

" Primary excisions of the head or upper extremity of the 
femur should be performed in all uncomplicated cases of gun- 
shot fracture of the head or neck." 

" Expectant treatment is to be condemned in all oases ia 
which the diagnosis of direct injury to the articulation can be 
clearly established,"' 

When none of the circumstances are present demanding im- 
mediate amputation or resection, the fractured bone ia to be 
reduced, and the wound dressed with a view to procuring its 
reunion. The attempt to promote union by the first intention 
should in favorable cases be made, though judging from what 
is said by writers, as well as from what I have seen in my own 
practice and that of others, thi.s desirable result is rare in com- 
pound fractures. By attempting it, nevertheless, we lessen 
the inflammation which necessarily follows, diminish the dis- 

' Iblil., p. 115, IBflO. ' Itiid., pi>. 122-3. 
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charge of pus, and assist mntorially the union bj granulation. 
Previous, however, to the dressing being arranged, the hem- 
orrhage, if any, is to be arrested, the clotted blood, loose 
splinters, and foreign bodies removed, and the wound care- 
fully cleaned. 

Hemorrhage. — The first thing which commands attention in 
the dressing is the arrest of hemorrhage. If this be arterial 
and free, pressure or a tourniquet should be applied over the 
mainartery of the limb until the divided vessel can be secured, 
and in all case.s where it can be done, both ends of the divided 
vessel, if large, should he tied. But mischief may be done by 
the long-continued application of a tourniquet, and it cannot 
be too forcibly impressed upon the young practitioner, that 
this instrument ia never to be used except for mere temporary 
purposes. "When kept long upon a limb, besides being pain- 
ful, cedematous swelling is sure to follow, and if its applica- 
tion be long continued, mortification would be the result. As 
a patient under such circumstances is always more or less 
chilled and prostrated, every vessel pouring out blood, even 
though of small size should be taken up, in order to avoid a 
recurrence of the bleeding when the parts become warm and 
reaction is established. Venous hemorrhage may always be 
arrcHted by rest and position, either alone, or combined with 
the application of cold, or moderate compression. 

Removal of foreign bodies. — Dirt or foreign bodies are to 
be carefully removed from the wound, including under this 
last head, all pieces of bone that are not adherent to the soft 
parts, and in an examination for these, or other purposes, the 
finger is at all times to be preferred to a probe. Some go so 
far as to recommend the removal of all loose fragments even 
though they he not entirely detached from the surrounding 
tissues, but the practice is reprehensible as well on account of 
the pain occasioned by it, as from the injurious effect which 
such removal exerts upon the length of the limb and the for- 
mation of callus. They should be left until they become 
spontaneously detached, and then removed. If the bone be 
greatly comminuted, or if splinters cannot be removed without 
causing pain and laceration of the soft parts, no objection ex- 
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ists to enlarging the wound, as by so doing we not only more 
easily get rid of the separated fragments, but also make a fr«e 
exit for the discbarge of pus. Where ibe fracture is unat- 
tended with comminution, tho propriety of such practice is 
doubtful, as in such cases we expose to the air a much larger 
surface of bone and thereby render it more liable to exfolia- 
tion. Care should be taken where loose but attached pieces 
exist, when reducing the fracture, to place them as nearly aa 
pos.sible in their natural situation. 

Ail foreign bodies and loose portions of bone being re- 
moved, the limb is to be placed in the position in which it is 
determined to keep it during the treatment, with the frag- 
ments, if possible, in accurate apposition, and mich dressings 
applied as will be likely so to retain them. But su])p08ing 
so long a lime to have et-ipsed between the occurrence of the 
accident and the visit of the surgeon as to have allowed in- 
flammattori to set in, is reduction to be at once attempted, or 
is it to be delayed til! the great pain, heat, and swelling have 
in a degree subsided? The experience of practitioners of the 
|)resent day teaches the propriety of at once reducing the 
bone, and thus getting rid of one great cause of tho inflam- 
mation. This, however, is not to be done by the sudden 
application of force alone, but by moderate and gradual ex- 
tension, aided, if necessary, hy enlargement of the wound, or 
removal of the end of the bone. Recurrence of the displace- 
ment is afterwards to be prevented by giving a proper posi- 
tion and support to the limb without the aid of tight ban- 
dages or great pressure, measures which would risk increase 
of the inflammation, and which not unfrequently have induced 
morti6cation or sloughing. 

Position of the limb. — As in simple fractures of the lower 
extremity, two very opposite positions have been recommended 
for the treatment of compound cases. The bent position, ex- 
tolled by Pott on account of its relaxing the muscles, has 
since his time been generally preferred by his countrymen, 
while in France, the straight position has been mostly adopted. 
In this country, neither method is exclusively employed, and 
by neither are all the muscles completely relaxed. I have 
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witnessed both modes of treatment, and know that by bo*^ 
good cures may be made, but give a preference to that ^* 
extending the limb, inasmuch as it is easier for the i>atier:^ *' 

as well as his attendants, and permits of less disturbance ■ 
the fragments, while its results are fully equal to any thi 
can be attained by the position of Pott, or the aemi-Sexioi 
of the knee with the patient on his back. It is a great mis '"• 
take to suppose the bent position to be the easier one for thes:^^ 
patient. Hennen, who used the position recommended by* 
Pott during the inflammatory stages of fractures, and after" 
that period had passed placed the patient on his back, with 
his limb extended, when describing his treatment, says: "The 
patient is in general extremely tired of his relaxed position 
before the lowering of the inflammatory symptoms indicates 
the time for placing him on his back, a change from which 
he receives great relief," and in his reflections on the two 
positions gives the following strong testimony in favor of the 
straight one; "I am warranted, from ample experience, to 
infer that lying on the back, with the limb extended, ia by 
far the most tolerable to the patient, and admits of much 
easier access and dressing; and, what is still more important, 
is, in its ultimate success, equal, if not superior, to either the 
bent position of Pott, the patient on his side; or the semi- 
flexion of the knee, the patient on his back." In compound 
fractures of the leg, I usually employ the common hinged 
box, and in those of the thigh, an apparatus on the plan re- 
commended by Boyer, previously sawing out a portion of the 
splint opposite to the seat of injury, so ns to allow of the 
application of dressings without disturbance of the linab, or 
permanent extension made by means of a weight and pulley, 
with narrow sacks filled with sand applied to support the aides 
of the limb, affords excellent results. 

The important requisites for treating fractures saccessfuUy 
are coaptation and immobility, and in my judgment it matters 
little what particular apparatus is employed, provided it be 
made to fulfil these indications, and keep the limb quiet and 
firm, and admit of the dressings being removed and reapplied 
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without giving pain to the patient, or moving the fragmenta. 

-The simplBP the appliances the better. 

In compound fractures of tlie upper extremity, each case 
must require some particular adaptation of splints to it, 
though those ordinarily employed with openings opposite to 
the wounded part, or one carved to fit the limb, are mostly 
bH that are required, taking care to keep the patient in bed, 
with the limb supported on a pillow till all fever subsides, 
and afterwards allowing him to move about with the part 
Bustaiued by a aling. In compound fractures about the joints, 
where attempts are made to save the limb, the bones should 
be adjusted in that position in which the limb, if anchylosed, 
will bo most useful to the patient. If the fracture extend 
near to the knee-joint, the straight position is to be chosen; 
if the elbow be concerned a right angle, and if the fragments 
cannot be so placed immediately after their occurrence, they 
should gradually be brought into it as soon as the inSamma- 
lion subsides. Where joints in these cases are for a long 
time retained in a perfeetlj- motionlesss state, strong adhesions 
of the surrounding tissues take place, unless some degree of 
passive motion be daily given to them, and this should be 
done by gently flexing and extending the articulation, but it 
IB not to be begun till all inflammation has subsided, and some 
degree of union has taken place. If, however, any irritation 
ia caused by this procedure, it should be allowed entirely to 
subside before the part ia again moved, aa otherwise we risk 
the occurrence of inflammation at the seat of injury, which, 
if severe, might terminate in profuse suppuration, and result 
in the loss of the limb. 

ITsually, the extremity is readily placed in a good position, 
but if difficulty should arise in reducing thp protruding bone, 
it can mostly bo overcome by placing it so as to relax its 
muscles, after which extension is to bo made on the inferior 
fragment and the parts restored to their natural situation. But 
■where the fracture has been caused by the application of force 
to the extremities of a bone, and where consequently the 

'wound has been produced by the fragment, the smallness of 
the opening, by embracing it very tightly, may prevent the 
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reduction — here llie wound may be slightly enlarged, after 
which the reduction is to be again attempted, and will mostly 
be easily accomplished. If difficulty, however, is experienced 
after enlargement of the wound, and weil-directed efforts to 
reduce the fracture, it is better to remove a small portion of 
the bone, than make use of much violence either to return it, 
or retain it in position, though as but few cases happen in 
which a fractured bone may not be replaced by giving the 
limb a proper position, and assisting it, if necessary, by 
enlargement of the wound, such a procedure is seldom abso- 
lutely required. During a period of three years that I held 
the place of resident surgeon in tbe Pennsylvania Hospital, 
where a large number of these accidents are received, there 
occurred but one case in which it became necessary to resort 
to resection of the bone, and in the course of twenty-seven 
years that I acted as one of the surgeons of the institution, 
I have witnessed but very few cases which required it in 
order to replace the fragment. But though this procedure be 
seldom absolutely demanded, it is a question whether in cases 
where, from obliquity or other causes, the bones, despite all 
proper attention, are likely to protrude after reduction, or 
require the application of much force to retain them in a 
proper position, it ia not better to remove a portion of it, as 
by so doing we gel rid of all tension about the seat of injury, 
at the same time that a free exit is made for the discharge of 
matter. Resection of the extremity of a bone in compound 
fractures, which with difficulty could be maintained in posi- 
tion after reduction, or which were altogether irreducible, 
was a common practice with the ancients, and by our imme- 
diate predecessors was looked upon as being often demanded, 
and it may be questioned whether the practice at this day is 
not too much neglected. Albucasis,' Fabricius, and most of 
the ancient writers direct resection of the ends in these cases, 
sufficiently to allow of their easy reduction. Duverney' was 
a strong advocate for this practice, he says: " If in a fracture 
with wound, one or both euds of the bono start out, and after 
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trial to leplace them, it caDuot be eSected tbrough the dangsr 
of dilating tbo wound too much, as when it is very near the 
joint of the foot or knee, it should be sawed or cut with inci- 
sive pincers, especially if a considerable portion of each end 
was stripped of its periosteum." Towards the close of the 
last, and beginning of the present, century, after the work of 
Pott had drawn particular attention to these accidents, many 
cises were published proving the efficacy of this procedure, 
and judging from the reports of these writers, it appears to 
have been at that time a favorite and happy practice. Goocb, 
in thirteen compound fractures, sawed off a considerable por- 
tion of the tibia and succeeded in curing both young and old 
subjects,' Sir George Ballingall, a writer of our own day, 
thinks, "that he has loo frequently seen ii reluctance to use 
the saw in removing the protruding extremities of the bone, 
when these were either difficult to reduce or of a sharp or 
Bpicular form."' The experience of Mr. Hilton, Surgeon to 
the Liverpool Infirmary, who has employed this practice ex- 
tensively, is very favorable to it. In a period of twenty-two 
years, be sawed off portions of the fractured fragments in 
thirty five cases of severe compound fractures of the log, in 
which amputation of the limb was not considered justifiable, 
and lost only four cases— in the thigh of three cases of a 
similar nature, one died; of four instances in the humerus, 
one died; and of seven in the forearm and hand, two died.' 
Protrusion of the bones alone, however great in degree, can 
never be a sufficient cause for amputation. It has been stated 
as OD objection to the practice of resecting the extremities of 
a fractured bone, that we risk in employing it the production 
of a false joint at the part, and the experiments of Sir Astley 
Cooper and others upon the inferior animals have been cited 
to show that by excising portions of bone no reproduction of 
the tissue occurred where the extremities were kept asunder. 
Cases too have been reported by Cooper* and Theden,' which 

■ Works, vol. ii. p. 286. » Oollinw. p. 888, 1888. 
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show the same thing to Lave followed the removal of portions 
of the osseous tissue in man. These experiments and case^, it 
should be remembered, occurred in limbs composed of two 
bones, and the loss of a part of one of them without simnU 
taneoua fracture of the oilier, by preventing their being 
placed in contact, might well hinder firm consolidation. Verjr 
different, however, would be the result in parts in which a 
eingle bone exists, and we should be cautious in making a 
too absolute application of experiments on the formation of 
callus to cases of fracture with loss of substance, as facts of 
an opposite kind in great numbers might readily be adduced. 
The records of our science show that false joint rarely follows 
the resection of the ends of a broken bone in recent fractures, 
where the after-treatment is judicious and no general cause is 
present in the system to prevent consolidation. 

Closure of the wound. — The fracture being reduced, the next 
step in the treatment is to close the wound, and promote its 
union by the first intention. For this purpose sutures were 
former])' much employed, but, on account of the pain pro- 
duced in their application, their liability to excite inflamma- 
tion, and the unequal pressure made by them upon the wound, 
they are now rarely used. Strips of adhesive plaster of such 
a length as to retain the parts in close contact when they can 
be so placed, without the use of forcible or long-continued 
means to produce it, and at such distances as to allow of the 
escape of matter when formed, are with us generally used for 
this purpose, the many-tailed bandage being afterwards ap- 
plied. The use of these means will not, however, in the 
great majority of instances, be found to produce immediate 
union of the wound, and it is probable that the old practice 
of imbuing a piece of lint in blood, and allowing it to dry 
over the injured part, was more generally successful. It is, 
however, only in those compound fractures produced by the 
application of indirect force alone, that the attempt to effect 
union by the first intention is to be recommended. In these 
the skin and soft parts are in general but little injured, and 
the wound is mostly but of small extent, and where such is 
the nature of the accident, the practice of bringing accurately 



COMPOUND FRACTURES. 



181 



together the sides of the wound, even though the skin be 
extensively divided, should always be tried, and will not un- 
frequently be followed with good success. Where the injury 
has been produced by direct force, so much laceration and 
contusion usually accompany it, that no probability exists 
of procuring union, and even should the external opening 
ander such circumstances he closed, the inflammation of the 
deeper seated tissues will terminate in suppuration, and necessi- 
tate a reopening of it; the pressure too made upon the limb 
by the adhesive strips, bandage, Hnt imbued in blood, or other 
means used in our attempts to produce it, only tends to aggra- 
vate this inflammation and increase the danger and extent of 
'the suppurating surface. In such cases, therefore, the practice 
is to be deprecated. As little pressure as is compatible with 
keeping the bones reduced should ho applied, and dressings 
of the tightest kinds only in temperate or warm weather, and 
a soft poultice, or lint with tepid water in the winter season, 
are more appropriate applications. 

Many writers of the present day profess aversion to poul- 
tices, and decry them as greasy and irritating applications. 
My own experience leads me to look upon them when pro- 
perly made, and covered with oiled silk, and not suffered to 
remain on the part till they become dry, stiff and sour, or 
not 80 heavy as to irritate by their weight, ns applications of 
the most agreeable and comforting kind during the existence 
of high inflammation, or the sloughing process. In all oases 
their use should be discontinued upon the subsidence of the 
-swelling and inflammation, as they then but encourage sup- 
puration, and retard the healing of the wound. 

Where the discharge of pus becomes profuse, or where 
hemorrhage from the veins or small arteries, either primary 
or secondary is troublesome, or is to be looked for, an ex- 
cellent mode of treatment consists in fixing the limb in a 
good position in a fracture-box on a bed of dry bran, and sur- 
rounding and enveloping it with the same materia!. This ap- 
plication is soft, and agreeable to the patient, makes moderate 
and very equable pressure, which is increased in proportion so 
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bran becoming moistened and expanding, and is unirritating to 
the wound, at tbe same time that it may be removed with the 
aid of a spatula or syringe, and reapplied without causing pain 
or disturbing in any degree the limb. No mode of dressing 
thitt I have ever made use of can be compared to that with 
bran in injuries of this kind attended with profuse suppuration, 
during our extreme hot weather. At this season the fetor 
arising from the discharge is often so powerful as to taint the 
air of a chamber, and in such cases maggots are generated in 
the course of a few hours, if the wound be in the slightest 
degree exposed. Clean bran, by covering completely and 
closely every part of the injured surface, hinders the deposit 
of the ova of flies, and at the same time prevents, in a great 
degree, the odor that would otherwise arise, by rapidly and 
effectually absorbing the discharge. It affords too an excel- 
lent means of applying cold by means of an iced bag laid on 
the surface, if on account of commencing inflammation it bo 
judged necessary. The addition of carbolic acid to the dress- 
ing is also of service as a disinfectant, and lends to drive 
away the flies. 

Water dressing, — The water dressing has of late years at- 
tracted much attention. In consists in one or two layers of 
lint folded and soaked in water, which are laid over the part 
and wetted as often as occasion may require. In cold weather, 
the lint should be re-soaked several times a day, and closely 
covered with oiled silk, to prevent evaporation. The con- 
tinued application of cold water by means of the syphon has 
also been used in these injuries, and in hot weather will be 
found an agreeable and very effectual means of preventing or 
reducing a too liigh degree of inflammation, and its conse- 
quence excessive suppuration. 

The following is a good mode of application : The fracture 
being reduced and well secured in a fracture-box, or other 
apparatus, the pillow upon which the extremity is placed 
being first properly protected by oiled silk or caoutchoac, 
and the wound covered with lint, and if necessary, the sidea 
of it drawn together with adhesive plaster; one end of a long 
strip of lint is placed in a basin of cold water fixed on a table 
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near to and above the level of tbe part, while the other end 
is laid over the lint covering the wownd. This acting by 
capillary attraction keeps up a continuous irrigation of the 
parts, the water being carried off by causing another strip to 
oonnect the dressings with an empty basin placed upon the 
floor. The water may be made of a low temperature by the 
addition of ice, or medicated lotions may, if wished, be sub- 
ttimted for it The treatment by irrigation is best adapted 
to the early stages of such fractures as occur in hot weather, 

ind are accompanied by yreat laceration and contusion, hinder- 

ngi as it often then does, excessive inflammation and being 
Bgreeable to the feelings of the patient. Except at this season, 
I am disinclined to its use, believing its employment to favor 
tttacks of inllanimation of tbe respiratory organs. 

Immovalle ajiparatus. — By any of the above methods of 
itreatment, the dressings applied require frequent renewal, 
and the bad effects of daily disturbing them have been much 
jwelt on by some who look upon it as one cause of a high 
degree of inflammation following these accidents, and to pre- 
vent which they employ an apparatus which, by embracing 
tbe whole limb, renders the fragments perfectly immovable, 
ind prevents the necessity of a renewal of them. Larrey, the 
introducer of the immovable apparatus to the notice of the 
-Burgeons of tbe present day, recommends, after the removal 
of foreign bodies, tjing up the arteries, and cleaning out all 
extraoeous matters and clotted blood, to bring the edges of 
tbe wound into apposition by means of perforated compresses 
■pread with simple ointment, over which lint is to be laid, 
Snd then additional compresses imbued in some styptic gelati- 
AOua liquor. These dressings should be made to fit every 
part of the limb with great exactness, and upon becoming 
liard supply tbe place of splints. When tbe compresses are 
1 applied, the many-tailed bandage is placed over them, and 

die dressings allowed to remain on during the whole period 
bf cure. The use of the immovable apparatus in open frac- 
tures is directly opposed to that recommended by Pott, and 

[enerally adopted with us, viz., of dressing accidents of this 
class every twenty-four hours, and the advantages it poa- 



184 



CONTRIBUTIONS TO PRACTICAL SUROERT. 



eeases over tbis latter treatment are asserted by its advocates 
to be : — 

Isl. Tbat it prevents effectually all contact of the air. 

2d, That it diminiabes the abundance of the suppuration. 

3d. That it maintains the parts in a state of exact apposition. 

Tbat tbia treatment in compound fractures has been in very 
numerous oases followed with good effects by its introducer 
and bis pupils, as well as by its more recent advocates, cannot 
be doubted, but the frequent occurrence of severe inflamma- 
tion, abscesses, gangrene, and want of union, and where cures 
occur, the deformities seen in the hospital services in which it 
has been used, leads me here, as in simple fractures, to con- 
demn its general employment. Its chief value is, I think, to 
be found in its adaptation to military surgery. In civil prac- 
tice, it is particularly objectionable when placed upon the 
limb immediately after the occurrence of the accident. 

The immovable apparatus has found great favor among the 
German surgeons. They usually employ the plaster of Paris 
as their immobilizing agent, and cut windows in it opposite 
the wound to give exit to the discbarge. 

Frequency of dressing. — The limb being placed and properly 
fixed in a good position by any mode of dressing which may 
be adopted, close watching on the part of the surgeon is 
necessary to insure a continuance of it. Until all inflam- 
matory fever h.13 subsided, which usually continues from ten 
to fifteen days, great irritability of the muscles with spas- 
modic contraction is sometimes observed, the dressings should 
be examined twice in the twenty-four hours, to guard against 
unequal pressure in any part, and correct any bad position 
that may have been assumed. Except where the immovable 
apparatus is employed, the wound at the morning visit should 
be regularly dressed, all discharges being removed, collections 
of pus opened, soiled dressings changed, and cleanliness par- 
ticularly attended to. After the inflammation has abated, and 
the discharge is lessened, one dressing in the same period of 
time will suffice. To prevent the bed from becoming moist- 
ened and soiled, oiled silk or rubber cloth should be placed 
beneath the limb, and tbis together with the pillows and 
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slieets upon which the patient is placed, and his body linen, 
occiisionally changed. These various offices should all be 
done in the gentlest manner nnder the immediate superintend- 
ence of the surgeon himself and without effort on the part of 
the patient. In both hospital and private practice, duties such 
as these are sometimes left to the nurse, and generally to the 
detriment of the patient. In well-regulated hospitals or with 
careful practitioners no bandages, no tightening or relaxing 
of an apparatus, dressing of the wound, important change of 
position, or handling of the limb of any kind is ever per- 
mitted except under the immediate superintendence of the 
surgeon or an experienced attendant. In fractures of the 
lower extremity, cradles made of hoop or wire should invari- 
ably be placed over the foot, to prevent the bedclothes from 
resting upon it, as deformity not unfrequently follows a neglect 
of this precaution. 

In the leg, when the patient becomes restless during the 
treatment, good resuUa may sometimes be attained by sus- 
pending the limb in a swing, using for that purpose either a 
fracture-box, an anterior splint, or such other form of appa- 
ratus as the practitioner may deem most suitable. 

Complicated fractures. — The most common complications of 
compound fractures are, rupture of a large vein, nerve, or 
artery, previous diseose of the bone, or luxation. 

The hemorrhage resulting from the rupture of a vein, even 
when it be large, is in most cases readily checked by cold ap- 
plications to the part assisted by a slight elevation of the foot 
of the bedstead, or moderate pressure with a pledget of lint; 
but there is always danger of mischief supervening upon it. 

Laceration of a large nerve. — The diagnosis of this is easy, 
the paralysis that takes place below the seat of injury at once 
making it known, and, when occurring as it mostly does with 
wound of the artery, amputation is our only resource. Par- 
tial rupture of nervous trunks is followed by convulsive 
twitchings, severe pain, and partial palsy. In these cases, 
warm fomentations or poultices, together with the free use of 
opium, is the only treatment likely to afford any relief. 

Rupture of an artery in compound fractures is at once made 
13 
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known by the degree of hemorrhage which oecars, the color 
of the blood thrown out, as well as by the flow being ejected 
per saltmn. Should the artery divided be superficial, or the 
wound lurge and of recent occurrence, the applicntion of a 
ligature to both ends of the vessel ia required, but where the 
bleeding vessel ia deeply seated, or the wound small, or 
several hours have elapsed since the occurrence of the injury, 
and great swelling be present, it is better to proceed at once to 
secure the main vessel of the extremity. 

In these cases, which formerly were supposed always to 
require immediate amputation, the main artery of the limb 
has in several instances been secured and the treatment after- 
wards conducted to a safe termination. In a compound frac- 
ture of the leg complicated with wound of the posterior tibial 
artery, Dupuytren tied the femoral in order to arrest the 
bleeding, and the fracture, which was afterwards treated by the 
ordinary means, united well in a little more than the usual 
time.' In another case of fracture accompanied by wound of 
the popliteal artery, he afterwards pursued a like practice 
with similar success, In an instance of hemorrhage from the 
posterior tibial artery accompanying sloughing after a com- 
pound fracture of the leg, Mr. Syme secured the femoral, and 
firm bony union occurred in two months after the operation, 
although the woman was advanced in life (retal. 82).' Like 
results have been published by Pelletan, Delpech, B. Cooper, 
Gerdy, and others. 

Wound of the main artery, however, is in itself highly 
dangerous, and it is only in cases otherwise favorable that an 
attempt to save a compound fracture complicated with it is 
justifiable. 

Disease of the hone. — These fractures may be complicated 
by previous disease of the bone. Some years ago I treated a 
case of this kind occurring in a carious tibia, and necessitating 
amputation — a practice which will mostly be requisite in 
class of cases. 
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Luxation. — As in ilie simple and more common forms of 
fracture, those which are open may be accompanied by dislo- 
cation. When this occurs, the misplaced bone should be at 
once returned to its socket, before permanently arranging the 
fracture. In the giuglymoidal joints this is generally accom- 
plished, but in the orbicular ones, where the dislocated frag- 
ment is short, and the articulation surrounded by powerful 
musclefi, it is more difficult, and sometimes even impossible. 
Every effort, however, should be made to reduce the disloca- 
tion, and if the fragment be sufliciently long to allow of its 
seizure, trials to return the head of the bone should not be 
relaxed till crowned with suotiess. In case of a compound 
fracture occurring in an e-ttremity, with a luxation of some 
other limb, the same conduct is always to be pursued, viz,, at 
once to reduce the displaced bone. 

During the regular treatment of compound fractures, acci- 

[ents may occur which it will be proper to notice. 

Delirium tremens is not unfrequenlly met with in hospital 
practice, in connection with fractured limbs, and is uniformly 
attended with much danger. It usually shows itself in thirty- 
aix or forty-eight hours after the accident, and from the period 
of its setting in little or nothing can be done in the way of 

I'eatment for the fracture. The best method of managing 
mpound fractures of the leg or arm, during an attack, is to 

iring the sides of the wound together with adhesive plaster, 

,nd after securing compresses of soft lint or charpie over the 
wound by the same means, to envelop the limb in a pillo^v. 
This should be large and well stuffed, and should be bound 
securely around the limb by means of a roller. The elasticity 
of the feathers is such that no fear of making too much pres- 
sure on the part need be entertained, and it will be found to 
hinder all motion, and to keep the fragments in apposition better 
than any more complicated apparatus: the limb bound up in 
the pillow is, of course, either to be secured to the bedstead, or 
what ifl better, held by an attendant. The treatment commonly 
pursued in our hospital in cases of delirium tremens is the use 
'Of opium in the early stages, gr. ij or iij, every two hours, 
ibegiuniug its use in the latter part of the day, and diacontinu- 
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ing it towards midnigbt, together with nourishing soups, and 
the moderate use of stimuli. The latter are generally giveo 
in the form of porter, brandy, and tonic and anti-spasmodie 
tinctures. In the latter stages of the disease, when the pupil 
becomes contracted, the opium is either omitted or very con- 
siderably diminished, and blisters are applied over the back 
of the head and neck. 

Retention of urine is a frequent occurrence in bad fractures, 
arising in most instances from an inability to empty the 
bladder in the horizontal position. It generally occurs soon 
after the accident, and the surgeon in all cases should take 
care to ascertain that the functions of this viscus are properly 
performed. When retention exists, the catheter is the proper 
remedy, and it mostly happens that after a few introductions 
of it the habit of passing the urine is acquired in any position 
in which the patient may have been placed. 

Erysipelas is observed sometimes to attack the class of in- 
juries of which we are treating. It is generally heralded by 
a sense of coldness, or a distinct chill with nausea or bilious 
vomiting, and these are quickly followed by fever oftentimes 
of a severe kind. The tongue is heavily coated, and the appe- 
tite fails. The parts around the fracture become reddened, 
and more or less swelled and painful, and the discharge from 
the wound is for a time lessened and more ichorous in its 
nature. The treatment is simple — a mild mercurial purge in 
the commencement, followed by the use of effervescing or 
neutral mixtures, and the moderate use of tinct. ferri chloridi 
in doses of fifteen or twenty drops, when the fever rung hi| 
and cooling drinks, are all the constitutional means required, 
and these combined, with the application of mild poultices to 
the wound and cold mucilage or washes to the inflamed sur- 
face, will in most instances sufEce for a cure, A large boa- 
pitnl experience does not warrant me in recommending iodine, 
nitrate of silver, and other like preparations for the purpose 
of preventing the spread of erysipelas. 

Collections of matter in the neighborhood of the wound often 
occur, as a consequence of erysipelas or other inSammation in 
the fractured limb, for the evacuation of which counter open- 
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inga sufficient to allow of the free exit shoukl be early made, 
and if possible in a depending situation. All surgeons agree 
ID the good effects of these counter openings ; the wound im- 
proves in appearance after ibem, the constitutional irritation 
and sufferings of the patient abate, and the appetite and 
strength rapidly augment. 

Maggots. — The presence of maggots in the wound is often 
observed in our climate in open fractures during the heats of 
summer, and besides being unpleasant objects to the patien^ 
and his attendants, give rise when numerous to a disagreeable 
sensation of tickling in the part. The most effectual way of 
preventing their formation is by attention to cleanline-ss and 
hindering the deposit of the eggs of the fly by giving to the 
injured limb a complete covering with some light dressing. 
"When once generated they are to be got rid of by directing a 
stream of cold water, or weak vinegar and water, over the 
part by means of a sponge or syringe, or by incorporating' 
with the dressing some substance which is disagreeable to 
tbem, as carbolic acid, the tar or creasote ointments, etc. It 
has been observed that maggots avoid the living parts, while 
they seem greedy of the putrid matters discharged from a 
sore, and hasten ihe separation of sloughs, and it is thought 
by some that their presence in wounds is rather favorable 
than otherwise. I have rarely seen them where the discharge 
from a wound was thin, ichorous, and stinking, or the ulcer 
presenting a bad aspect. They are almost invariably found 
where the discharge is thick and creamy, and the granulations 
healthy and advancing towards cicatrization. 

Excoriations and hedsores. — Extension and counter- extension 
being required in compound as in simple fractures, excoria- 
tions are apt to occur at the points pressed upou. To avoid 
all risk of this, the extension should never be violent enough 
to cause pain, but should be moderate, stei\dy, and permanent. 
If constant pain is complained of at any point on which the 
dressings press, it should be immediately examined and re- 
adjusted. The restlessness of patients causes any apparatus 
to be easily displaced, and it is therefore necessary to smooth, 
tighten, and carefully re-examine it daily. Excoriation of the 
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beel is most frequently produced by want of care in not having 
the extending band smoothly applied to the part, or by tighten- 
ing it in too great a degree without having previously drawn 
down the limb with the hand. Sometimes, however, ulcera- 
tion at this part is caused by the weight of the foot alone, and 
in these cases the application of a piece of kid spread with soap 
cerate, together with slight elevation of the heel by means of 
a small cushion of old linen or carded cotton, will mostly 
prevent it. 

In patients who are long confined to one position in bed 
from any cause, continued pressure by obstructing tho circula- 
tion in parts which imve become debilitated, gives rise to 
ulcerations over the projecting parts of the skeleton, and their 
occasional occurrence in bad cases of compound fractures, 
from the length of time the patient is obliged to remain in 
one position, requires some notice of them in this place. Per- 
sons of lax fibre, and those inclined to corpulence, seem 
peculiarly predisposed to bed-sores, though they are most 
frequently seen in elderly persons. Occasionally they are ob- 
served to form rapidly in the young and robust, particularly 
when a disposition is shown by the wound to take on an in- 
flammatory or sloughy action. In these states the surgeon 
should ever be on his guard in relation to them, inasmuch as 
they are often found to progress considerably without any 
complaint being made by the patient. The heel, the sacrum, 
ossa ilia, trochanters, scapulae, and spinous processes of the 
vertebra, are the parts most frequently affected. The skin, 
wlien about to take on the ulcerative action in these cases, 
presents a dull red color and becomes soft and oedematoua, 
and if, when these symptoms show themselve,", pressure be 
not at once removed from the part and means used to stimu- 
late the debilitated vessels, the point at which the pressure is 
greatest assumes a leaden or blackish hue. The slough 
rapidly extends to all the parts pressed upon, and on its sepa- 
ration gives ri.se to an ulcer of bad character in which not un- 
frequently the bones are exposed. Aware of their frequency, 
the surgeon should from the beginning endeavor to guard 
against their occurrence, and in this respect much may be done 
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by having the patient placed on a proper bed, preventing the 
sheets or big body linen from becoming creased or moist, and 
if allowable, occasionally with the assistance of intelligent 
assistants, changing him from bed to bed. A hair mattress, 
well stuffed, and rather bard than otherwiae, should be 
selected, and the support for it be made either of iron or 
wood so as to be perfectly firm; in private practice if a sack- 
ing bottom bedstead is to be employed, it should bo made firm 
by placing boards beneath the mattress. The sheet should be 
drawn tightly over the mattress, and this, together with the 
clothing of the patient, is to be carefully smoothed when 
displaced. If it be impossible to move the patient from bed 
to bed, the parts pressed upon should be frequently examined, 
and on the appearance of any discoloration, or complaint of 
uneasiness, should be daily bathed with a little spirits or soap 
liniment, and when any spot is unduly pressed upon, the weight 
of the body should be entir'ely removed from it by meana of 
an air or water-bed, air-cushions, circular hollow pillows, or 
supports of carded cotton, or if these be impossible, by apply- 
ing over it a large piece of kid spread with soap cerate. An 
air-bed is sometimes extremely useful. When, either from 
pressure made on the parts, or the action of the extending or 
counter-extending bands, sloughing has actually taken place, 
a flaxseed or carrot poultice, frequently renewed till the 
slough be separated, and afterwards an unirritating plaster, 
perhaps the best applications, increased attention being 

the same time given to relievo tho part from the support of 
iSle weight of the body. Proper constitutional treatment is 
likewise to be carefully observed : the allowance of a generous 
diet with the use of porter and stimulants, the administration 
of tonics such as quinine, etc., attention to cleanliness, ventila- 
tion, and all other hygienic measures, will be found to exert a 
marked beneficial influence on these local affections. 

Tetanus sometimes follows upon compound fractures, though 
from my own observation but rarely. A few years ago, I lost 
a case from this cause in tho I'ennaylvania Ilospital. The 
subject of it was a young and healthy countryman who wna 
admitted five or six days after a comminuted fracture of the 
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forearm produced by an injury from a rail-car. According 
to the statement made by him, bis fracture had been compli- 
cated with wound of a large artery, the hemorrhage from which 
had been arrested by pressure. The arm was bound up in 
splints, and when he presented himself the hand and forearm 
were completely mortified, and separation of the dead from the 
living parts had considerably advanced. To get rid of its 
great fetor I clipped off the mortified parts with scissors nt 
the point of fracture without causing pain, and covered the 
part with a cataplasm, intending, alVer improvement of his 
general symptoms, to amputate. On the evening of thesecond 
day after admission, slight stiffness of the jaws was observed, 
and on the following morning well-marked tetanus was pre- 
sent, which terminated fatally on the third day. His treat- 
ment consisted in purging, the free use of opium combined 
with a small portion of calomel and stimulants, together with 
the application of cups and blisters to the spine, and poultices 
to the wound, a treatment which both ray reading and ob- 
servation lead me to think the best that we possess. Larrej 
has recommended amputation in cases of tetanus, but the prac- 
tice has never been generally followed. Mr. Hammick, a 
surgeon who enjoyed good opportunities of witnessing the 
effect of amputation in these cases, thus speaks of it: "I have 
done it; I have seen it done; but all the patients died with 
an aggravation of their symptoms to a frightful extent."' Da- 
puytren also condemns it. Division of the principal nerves 
leading to the seat of injury has also been advised and prac- 
tised, though with no better effect than amputation. The use 
of opium to allay suffering and soothe the mind after severe 
injuries, together with a diet not too low, and care to prevent 
exposure to drafl^s of air, assist very materially in preventing 
its occurrence, and attention to these apparently miuute poiDts 
cannot be too much or too often insisted upon. 

The Calabar bean and chloroform have latterly been much 
commended, but I have not experimented with them. Ether 
I have known to be very freely used without benefit. 



' On Ampitlaliona nnd Fractures, p. 75. 
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Secondary inflammation and deposits r>/ pus in diilant parts. — 
One of the most dangerous complications that can happen as 
a consequence of severe injuries or operations, is the occur- 
rence of seconciary inflammations and abscesses in the internal 
organs, and as these are perhaps seen more frequently after 
compound fractures than any otber class of injuries, it seems 
peculiarly proper to notice them in this place. Deposits of 
pus in the internal organs after severe injuries have been long 
observed, Part5, Valsalva, and Morgagni all make meulion 
of them, and the latter has described them with some detail. 
Quesnay, Andouilld, and Bertrandi noticed the occurrence of 
abscesses in the liver after injuries of the cranium, and con- 
tributed to the French Academy of Surgery interesting papers 
on the subject. J. L. Petit' describes them with exactitude, 
and many of the more modern surgeons have mentioned their 
occurrence. It remained, however, principally for the patho- 
logists of the present day to direct the attention of surgeons 
to their importance and frequency, as well as to elucidate their 
causes and mode of formation. 

Secondary deposits may occur at any time during the treat- 
ment of persons wlio have undergone any surgical operation, 
or have suffered from injuries attended with suppuration, 
thougii usually it is about the tenth day from the dale of these 
that they are first observed. No age nor class of patients ia 
exempt from them, tliough they may be said to be more com- 
mon in hospital practice, and among free livers, than in those 
of an opposite class; they are also more frequently observed 
after amputations performed for injuries than those done for 
chronic diaeaaea. They are often formed with great rapidity, 
and in some instances their lirst symptoms are so obscure and 
insidious as soarceiy to be noticed ; the following signs, when 
occurring in the classes of cases wo have mentioned, may lead 
to a suspicion of their formaliou. Marked rigors which re- 
turn at irregular intervals, or a sense of chilliness of some 
hours' duration, and in some cases coldness of the limbs alone, 
mostly usher in the affection. Upon the subsidence of these, 
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the gkin for a short time ia Lot, and occasionally is covered 
with moisture, and soon takes a cadaverous aspect, becoming 
pallid and assuming a yellowish or livid hue. After a re- 
newal of one or more of these paroxysms, reluming at varia- 
ble intervals, the symptoms above mentioned are followed by 
those of a low and typhoid state. The eyes are sunken and 
glassy, the sclerotica and parts around the mouth assume a 
yellowish tint, the features become sharp, and the coanlen- 
ance presents a peculiar anxious appearance. The tongue, at 
first moist, soon becomes dry and red at its edges. The pulse 
is rapid, rarely below a hundred, and without force. The 
abdomen becomes distended, and not unfrequently there is a 
disposition to diarrhcea. Absolute delirium rarely occurs, 
though generally either marked depression of spirits or slight 
wandering is observable. 

In addition to the foregoing symptoms, inflammation of 
some of the internal organs may arise. When the lungs are 
the seat of the deposit, slight cough or pain in the chest, with 
dyspntea and great anxiety, is observed, though in the ma- 
jority of cases unattended with effusion into the pleura, neither 
percussion nor auscultation assists materially in the diagnosis, 
the deposits being bo small and so much scattered as to leave 
between their seats sufficient healthy tissue lo prevent the 
detection of any deviation from the natural respiratory mur- 
murs. When the liver is the seat of the affection, jaundice 
more or less marked, attended with pain or uneasiness in the 
region of the liver or right shoulder, and vomiting, some- 
times are observed, though in many cases where this viscus 
ia affected all these characteristic signs aro wanting. The 
thirst generally is not excessive. The breath, often fetid, ex- 
hales a true purulent odor. Coincident with the occurrence 
of the symptoms just described, the work of cicatrization is 
suspended in the wound, which takes on an unhealthy sloughy 
aspect, the discharge from it becoming scanty, ichorous, and 
exceedingly offensive. Slight hemorrhages occur from its 
surface, the edges become detached and loose, as if the cellular 
tissue uniting the parts had been destroyed, and present like 
the rest of the surface a pallid appearance, while at the same 
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time the affected extremity becomes more or less osdematous. 
At a more advanced stage, a thin bloody di:icbarge escapea, 
which towards the termination of the disease resembles the 
washings of flesh. Sometimes there is absolute hemorrhage, 
which by frequent repetition carries off the patient. 

Examinations of patients who h.tve died with the above 
symptoms present lesions of various kinds, though all refera- 
ble to the same cause. Most frequently numerous deposits of 
pijs are found in the proper tissue of the viscera, or collections 
of puruloid serum in the serous cavities. These deposits have 
been found in all parts of the body, the brain, the heart, the 
kidneys, spleen, and even in the mediustina, the thyroid gland, 
and the loose cellular tissue of the extremities. The lunga 
and liver are their most common seat, aud their characters in 
these organs are so marked, that it is scarcely possible to con- 
found them with the results of ordinary inflammations. Gen- 
erally they are seated near the surfaces of these viscera, are 
numerous, and varying in size from a hemp seed to that of a 
small nut. When pressed upon they feel like tubercles, and 
the surface of the viscus containing them is uneven to the 
touch. In the liver they are larger and are more central than 
in the other organs, and the matter forming them is more 
unequal in consistence, being very fluid in the interior and 
concrete on approaching their circumference. In the lungs 
the different phases of the deposit can be beat seen. The pos- 
terior parts of these organs are more commonly affected than 
the anterior, and the lower lobes more frequently than the 
upper. Id some parts of the lung they present the appearance 
of small circumscribed spots resembling petechiae, while in 
others, the centres of these spots are marked by yellow points 
as if the seat of small drops of pus, and at other places the 
ecchymosed spots are nowhere visible, the purulent drops 
alone beiug perceptible. These arc either concrete like cheesy 
tubercle or altogether fluid, some of them being encysted and 
others not. The tissue of the lung immediately around tlje 
abscesses sometimes presents a perfectly normal appearance, 
and after the matter has been removed and the parts washed, 
portions of it seem to have been dug out mechanically, while 
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in others, the pulmonary tissue is more vascular, heavy, 
harder, and more friable than in a state of health. 

Of the serous cavities the pleura is their most common seat. 
In a few days the matter thrown out is very considerable, and 
the membrane, scarcely changed in character, is covered with 
a layer of true pus of greater or less consistence, while the 
remainder of the liquid has an ashy tint. 

Id the articulations the state of the tissues is equally sur- 
prising : the cartilages, capsular ligaments, and other textures 
entering into their composition often presenting no trace of 
inflammation, although filled with pus. In some cases, how- 
ever, the cartilages are in part destroyed, the synovial mem- 
brane and ligaments eroded, without the contiguous parts 
having in any way lost their healthy characters. The same 
may be said in regard to the subcutaneous or deeper seated 
deposits of the extremities, though occasionally ihey are 
surrounded by ecchymosia and traces more or less evident of 
inflammation. Some patients present these deposits in various 
parts of the body at the same time, though commonly they 
will be found but in a single organ. Sometimes ihcy exist 
in the lungs and liver without accompanying effusions on 
their serous surfaces ; in some cases there is effusion of pus 
into the cavities alone ; sometimes they are found only in the 
extremities either within or without the articulations, and in 
some instances patients are carried off with all the symptoms 
of the affection strongly marked, without any trace of these 
or other lesions being found after death — the cause of death 
in such cases heiug attributed by Velpeau, and it appears to 
me correctly, to the blood itself having become altered ia a 
greater or less degree by the admixture of some septic poison 
which probably lias its origin in the suppurating wound. 

Modern pathology has proved that these secondary deposits 
are due to smaM emboli which have been arrested in some of 
the smaller vessels of the tissue. It appears that usually a 
coagulation of blood takes place in the larger veins in the 
neighborhood of the injury — the clot often extending into 
the small venous radicles which arise from the bone. The 
central end of this thrombus usually undergoes Boftening, and 
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particles of it, being washed off by the current of blood, are 
carried forward by the circulation, till, on entering some of 
the finer arterial capillary networks of the body {e.g. those 
of the langs or liver), they, being too large to pass through, 
are arrested, thus causing a stasis and coagulation of blood id 
the adjacent vessels which give rise to inflammation and the 
formation of abscesses. 

As regards the treatment of these affections but little 13 to 
be expected from the use of any general remedies. Venesec- 
tion, at one time much resorted to orf account of the supposed 
inflammatory origin of the deposits, is now justly discarded, 
al) who have used it agreeing that its employment seemed 
only to hasten their development, Velpeau, whose experience 
in this affection was large, asserts that he has seen blood- 
letting employed, either in his own practice or that of others, 
in a large number of cases, and in a good proportion carried 
as fur as prudence would allow, without having ever observed 
any good effects from it. Dupuytren was favorable to the use 
of blisters; if used they should be large and applied to the 
legs, thighs, abdomen, or cheat. Moderate purging and the 
use of diuretic tisans are thought to be of some efficacy. 
Tonics and stimulants should be employed freely, and a 
nutritious diet always allowed. The local treatment of a 
wound, when symptoms of these secondary abscesses are 
threatening, or set in, is of great importance: a free exit 
should be made for any discharging matter, and the dressings 
ebould he light and frequently changed. If the discharge 
has greatly diminished in quantity, poultices or the warm 
water dressing should be applied with the view of determin- 
ing the fluids towards the wound. The application of a 
roller from the wound towards the trunk is highly lauded by 
some. Velpeau asserts that of all the local measures em- 
ployed there is none in which he has as much confidence as 
this if applied before the pus has been carried in any quantity 
into the circulation, as we thereby cut off the poison and 
give the vital powers a chance of overcoming the malady. 

The prevention of those purulent deposits, however, must 
be our great aim, and in this I believe much may be done by 
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frequent renewal of dressings, and making in all cases open- 
ings for the escape of matter. The removal of patients likely 
to be seized with the affection from crowded wards to private 
airy rooms, is a powerful prophylactic means, and in seasons 
when purulent absorptions seem rife, as they sometimes doi 
should never be neglected by the hospital surgeon. They 
sometimes follow rapidly upon the employment of debilitating 
remedies, and the early uao of a good diet after operations 
and severe injuries, and abstaining from all depletory treat- 
ment when pus is freely Secreted, or even when about to form, 
and the liberal use of quinia or other tonics, appears also to 
have a good effect in preventing them. 

CoTiilitulional treatment. — Although in the majority of cases 
the constitulioual treatment of compound fractures is simple, 
yet too much attention cannot be directed to it, and the greater 
success of one surgeon over another in the treatment of thera 
in a great measure liepends upon the attention paid to the 
general treatment. Wlien the accident is severe, the fever 
following it is often considerable and apparently calling for 
bloodletting, though experience shows that where this ia car- 
ried to any extent they rarely do well. This is indeed what 
might have been expected, the system having received a 
severe shock by the injury, which will require all its energies, 
and at times all the support thai can be given to it, to aid in 
the process of restoration. Diaphoretics, such as the neutral 
or effervescent mixture, sweet spirits of nitre, small liosea of 
Dover's powder, etc., combined with tepid spongings of the 
surface of the body, and local bloodletting where determina- 
tions to particular organs occur, will in general be found all- 
sufficient in the treatment. 

When cathartics are demanded, such sboulJ be chosen &s 
produce their full effect speedily, in order that the patient need 
not be olten dislujbed by their operation, which always, even 
when fracture-beds are made use of, is attended with more or 
less disturbance of t!ie fractured extremity. During the treat- 
ment, repeated purging is to be avoided: daily stools are not 
necessary to the comfort of the patient, though costiveness is 
to be avoided, and this end may generally be attained by 
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attention to diet alone; where, however, we fail by this means, 
the use uf laxative enematn, as occasioning less disturbance of 
the body, will be preferable to the internal use of medicine. 
Sir A. Cooper asserts, that he has often seen patients des- 
troyed by the frequent aduiioiatration of purges in compound 
fractures.' 

Anodynes. — Great benefit will be found to follow the free 
use of anodynes immediately after the occurrence of the acci- 
dent, and their continuance, as well for the purpose of pro- 
curing sleep as of assuaging pain and quieting the mind, is 
always proper. Long observation in hospitals has so con- 
vinced me of the beneficial effects of anodynes after severe 
injuries, that I cannot too strongly recommend their judicious 
employment. No theoretical considerations should interfere 
with their use, and when fever is present, they may be bene- 
ficially combined with diaphoretics. Strict attention to clean- 
liness and proper ventilation of the apartment are highly im- 
portant in these accidents, and benefit is often derived from 
sending the patient into the open air on a wheeled chair, or 
other appropriate conveyance, with the limb properly sup- 
ported by splints or other apparatus, in the after stages of the 
treatment, particularly where the appetite is languishing, or 
the general health is in any way suficring from confinemeut. 
As after other severe injuries, very great improvement in the 
constitutional symptoms will be found to follow attention to 
the state of the skin and secretions. Where the tongue is 
furred, and the secretory organs (sluggish in their functions, 
small portions of blue mass, or hydrargyri cum creta, may be 
Bomelimes advantageously employed, and careful sponging of 
the injured limb or of the whole body, where the skin is harsh 
and dry, is both beneficial and comforting to the sufferer. 

Diet. — When the inflammatory symptoms which set in after 
compound fractures have subsided, a good diet with animal 
food of easy digestion is proper, and where a large discharge 
of pus from the wound or hectic symptoms supervene, a full 
asd nourishing one, with porter, wine, or other stimulus, 
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abuuld be allowed. The influence of low living lipon the 
parts interested in compound fractures hns been noticed by all 
Burgeons, and the improvement as well in the local as ths 
general symptoms, produced by an augmented diet and Uie 
allowance of a stimulant, have been often observed. 

Long continuance in the supine position oftentimes exerts a 
decidedly bad effect upon the system. In elderly persons, or 
those loaded with fat, it gives rise, as has been already noticed, 
to excoriations and ulceration, and even in robust individuals 
it has been thought with some show of reason to favor the 
occurrence of engorgements, inflaranialiona, and deposits of 
pus in the thoracic viscera. These ill consequences may be 
obviated, and the sufferer in every way much comforted after 
the inflammatory period has passed, by daily elevating tte 
trunk with the aid of pillows, or a bed chair, at the same time 
taking proper precautions to prevent any disturbance of the 
extremity. 

Period of union. — Under favorable circumstances consoli- 
dation occurs to such a degree as to permit of the employment 
of crutches after compound fracture, from two to four months, 
though a long time sometimes elapses after this, however well 
the limb may have been treated, before much weight can be 
borne upon it. In many cases the consolidation is retarded 
long after the time mentioned by the presence of e.'ctraoeous 
bodies, or of necrosed portions of bone. Where these esist, 
cicatrization of the wound is delayed, or if this has become 
closed, flstulous openings are formed conducting to the foreiga 
body. 

The existence of diseased boue becoming loose may very 
generally be suspected from the appearance of the soft parts 
around the wound alone, fungous growths being observed to 
shoot out luxuriantly from it, and a disposition noticed in the 
surrounding parts to inflame or slough, at the same time that 
the discharge becomes thinner and more fetid. The exfolia- 
tion of bone it was formerly thought might be hastened by 
various topical applications, but practical men have long since 
been convinced of their inutility. When it becomes evident 
that a portion of boue must exfoliate, the mildest dressings 
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eombined with attention to cleanliness and the state of the 
ve functions, and occasional moderate handling of the 
ad p*rt by means of (A* forceps or probe, with a view of 
Wtly exciting the vessels engaged in the process of removal, 
all that is demanded in tlie treatment. We must wait pa- 
tiently till the necrosed portion is loosened, and as soon as 
happens its removal is to be effected, after which the 
openings usually close up and consolidation rapidly advances. 
:in one of the last cases of this kind which I saw at the Penn- 
Hjlvania Hospital, I removed in the month of March two 
inches of the necrosed shaft of the femur where firm union 
was evidently delayed by it. The accident had happened three 
Bnouths previously, and the patient, whose wound had cica- 
trized with the exception of a small flatulons orifice leading to 
the bone, had a most excellent limb. As soon as the necrosed 
piece was found to have become loose, I cut down upon and 
removed it, and the treatment with the straight splints, which 
were used on the occasion, was continued. One month after 
jthia waa done the wound had closed and the bone united, and 
ibout the middle of June the patient was discharged, walking 
ell with a firm and good limb. 

Sometimes pieces become detached, but cannot readily be 

wised with the forceps, and here the introduction of a setoa 

ias been recommended, more particularly in gunshot frao- 

tores, to hasten their removal, but as its introduction is pain- 

fbl, and not unfrequently gives rise to erysipelas, the careful 

Bse of the knife and forceps is always a preferable means. 

I all these cases, if union has not occurred the extremity is 

' be as carefully attended to, in regard to position and 

ipporl, as in the early stages of the treatment. Where the 

)rtion3 of bone arc not yet loose, and the bond of union is 

ifficiently advanced to permit of its employment, benefit 

ill at times be found to arise from allowing moderate use of 

the limb, as by this means the general health is improved, 

the action of the capillaries and absorbenla increased, and 

Wcfoliation of dead bone greatly hastened. 

Gasea requirin;/ sfcondiiry amputation. — Despite the employ- 
lent of the most cautious judgment in determining upon the 
14 
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cases of compoiiiid fractures in whicli attempts are proper 
save a limb, or of all llie care whicli erea those most ihor^l 
oughly versed in the treatment of these accidents can give to 
tbem, instances often occur, particularly in hospital practice, 
where amputation is ullimatelj demanded. This step may 
become necessary very soon after the accident from the 
occurrence of gangrene, and where this takes place a qaestioQ 
has arisen, whether we are to amputate on its appearance, or 
are to wait til! its progress be arrested, and a well-defined 
line of separation formed between the living and mortified 
parts. This important question is well settied in cases of 
mortification arising from ossification of the arteries and 
hospital gangrene, as well as in that following upon con- 
stitutional causes, the rule in these being imperative, to wait 
for the formation of this line, and were it not followed, the 
cause still being present, the disease would continue steadily 
progressive in the stump. In traumatic gangrene, however, 
the opinions of practitioners are still much divided, Curtis' 
and Kirkland' long since advocated the propriety of ampu- 
tating in these cases during the progress of the gangrene. 
Larrey, who first laid dow^i the division of gangrene into trau- 
matic and spontaneous, states, that where mortification results 
from a mechanical cause and endangers life, we need not wait 
until the disorder has ceased to- spread,* and the more recent 
extensive experience of Lawrence.* Hutchison,' Ilennen, and 
a host of others, principally military surgeons, seems to con- 
firm the propriety of it. These writers, indeed, affirm that 
traumatic gangrene, instead of contra-indicating the operation, 
rather urgently demands it; the affection arising from a local 
injury in a healthy constitution rendering it more than likely 
that amelioration of all the symptoms will follow the removal 
of their local cause. Mr. Guthrie, who advocates the same 
practice, urges forcibly the necessity of amputating above or 
at the point of injury, without waiting for a line of separation 
in cases of recent injury to the main artery or vein of a limb 

I DisenseB of India, p, 239. < Medicnl Surgery, vol. ii. p. 380. 

» Military 8urgery, vol. ii. ' Meil. Cliinirg, Transacte., vol. vi. 
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where mortification follows, and in gangrene of a like kind, 
which sometimes ensues upon the ligature of large vessels for 
the Giirc of aneurisms, or suppression of hemorrhages, many 
surgeons incline to a similar practice, Mr. Pott, whose ex- 
perience in the class of accidents we are treating of was 
great, advised that amputation should never be done till nature 
has separated the diseased from the sound part, and stated 
that he had never once seen the experiment succeed; and one 
of our recent writers, Sir "Wm. Fergusson, who was educated 
in the doctrines which teach the propriety of amputation in 
8prendi[ig gangrene, and was strongly prepossessed in its 
favor, says, that after having acted on and seen others re- 
peatedly do the same, he feels bound to say that the success 
has been very different from what he anticipated. In six of 
his own cases in which he operated, none succeeded. I have 
always myself waited for a line of demarcation, and as yet 
have seen nothing that would lead me to deviate from this 
practice. When amputation is determined upon in spreading 
gangrene, it should be performed without any delay, and as 
Boon as the first symptoms of it become evident, as the con- 
Btilulional symptoms to which it gives rise hourly augment 
in severity, and become more e,Khausting to the patient. The 
JDciaioDS, too, should be made in a sound part, where the skin 
ift free from all discoloratimi, and when it can be done, a 
joint had better be interposed between the affected part and 
the point of incision. The operation, however, should never 
be practised without reference to the general symptoms, and, 
in a slate of extreme prostration attended with infiltration of 
the soE^ parts above the seat of injury, tension of the abdomen, 
diarrhcon, delirium, or what experience has taught me to 
regard as a highly unfavorable symptom, a jaundiced tint, it 
should not be attempted. Mr. Porter of Dublin,' who is 
&vorable to the practice and has given to the profession some 
'highly interesting observations upon it, states that he is not 
Aware of an instance proving fortunate where the system had 
previously been materially engaged, and in his more recent 
work on aneurism, has remarked that amputation in spread- 

■ Dublin Journ., vol. ir. p. 3S3. 
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ing graDgrene " still rerjutres the sanction of further experience 
before il will be univoraally accepted." 

Hemorrhage. — This may occur from various causes, and at 
very varying periods. Where the wound has beea caused by 
direct force, and is accompauied with severe contusion, the 
separation of the sloughs which necessarily follows such a 
state, sometimes gives rise to hemorrhage. Where this is 
venous, or proceeds from small and superficial vessels, it is 
attended with but little danger, being easily repressed by the 
application of dry lint or cbarpie to the part, accompanied 
or not by elevation of the limb, but where the blood poured 
out is from an artery of any magnitude, and is deep seated, or 
the wound is in a state of high inflammation, much difficulty 
will be found in arresting it; here pressure cannot be borne, 
the vessel if it be raised on a tenaculum, which ofienlimea 
cannot be done, will not hold a ligature, or if this can be ap- 
plied, will ulcerate after a short period and give rise to a 
renewal of the bleeding. Another cause of secondary hemor- 
rhage is the pressure of a fragment of bone upon an adjoining 
artery, causing its ulceration. Bleeding from this cause, though 
much more rare, is of a more alarming kind than that just 
alluded to, the vessels opened being mostly of large size, and 
occurs at a later period than that which succeeds the separa- 
tion of slongha. Pelletan' reports a case in which pressure 
of a displaced fragment of bone upon the anterior tibial artery 
caused hemorrhage so late as the seventy-fifth day to such an 
extent as to necessitate amputation. 

In both of these classes of cases, if the general and local 
symptoms be good, an effort to save the limb by securing the 
main artery is justifiable, but where the wound presents a 
bad aspect, or the patient is much exhausted, ampulalioa 
must be at once resorted to. Hemorrhage from whatever 
cause is always an alarming occurrence to the patient, and in 
its treatment it is of much importance to give attention to his 
state of mind, he should be soothed and encouraged at the 
same time that anodynes are freely administered to produce » 



' Cliniquc Cliirurgicale, torn. ii. p. 143. 
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stnte of tranquillity and bodily rest. Where bleeding has 
once occurred and decided means are not at once employed to 
prevent its recurrence, the patient .should be frequently visited 
by his surgeon, and closely watched by a reliable attendant. 
The dressings on the limb should be light, and great care 
taken to prevent any change of position. 

Amputation may also become necessary secondarily where 
large joinla liecome opened hy ulceration, or where life is endan- 
ffered by profuse discharge and hectic, or in eomequence of noji- 
union of the hones. 

Despite every attention the suppuration sometimes increases 
in quantity and becomes irritating and offensive, tlie wound 
puts on a bad appearance, the granulations presenting a sickly 
hue, being large and cedemalous, the fractured fragments be- 
come denuded of their periosteum, of a yellowish color, or if 
the injury be near to an articulation, the ends of the bones 
become softened and carious, and the capsular ligament ulcer- 
ates; at the same time ihe constitution is sympathetically 
affected, the tongue grows dry and dark, the appetite fails, 
diarrhoea, profuse sweats, and hectic set in, and if the ex- 
tremity be not then removed, death usually is not slow to 
follow. Profuse suppuration alone, unaccompanied by caries 
or necrosis of the boned, rarely gives rise to a necessity for 
amputation. 

Though tlie reunion of bone ia considerably retarded by long 
sappuration, yet the occurrence of false Joint ia not more 
common after compound than simple fractures. When this 
state does occur, a glancu at its causes, as well as experi- 
ence, will show that .'imputation in the generality of cases is 
our only resource. Malposition of the fragments, the loss of 
largo portions of the bone, and more than all, the presence of 
foreign matters, are the common local causes of it. The ob- 
servations of Uennen in regard to appearances on dissection 
in non-union after compound fractures are valuable. After 
stoting that he bad not had many opportunities of examining 
very recent cases, his experience having been chiefly confined 
to those of long-standing, ho oliserves : " In the remainder of 
about &(ty cases (two being excepted; that I have examined 
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myself or l)eeii present at the examination of, and thirty 
osaminea by gentlemen in whom I place the highest confi- 
dence, more or leas of disease was observable in the bones, 
exclusive of the solution of conlinuily effected in them. The 
appearances, which were sometimes separate, but much oftener 
combined, were generally aa follows : Roughness of the ex- 
tremities of the fracture, denudation of the sides of the bones, 
and worm-eaten absorption of them ; infiammation and ulcer- 
ation; exfoliations of various sizes, and of different stages of 
looseness on the extremities of the fractured ends, but not 
often including the whole circle; the same on the sides of the 
bones in the vicinity of the fracture ; the same at a distance 
from the fracture, but not continuous with it; a line of sepa- 
ration between the bone and its epiphysis or processes very 
evidently marked, and of a vascular appearance (this last 
appearance I have seen only at the ends of the bone furthest 
from the source of circulation ; andinsuchcases, abscesses were 
formed over the diseased points); loss of the cancelli in the 
medullary cavities of the bones, with destruction of the me- 
dulla itself, or conversion of it into an offensive bloody ichor 
filling almost the entire canal ; loss of the cancelli, with a 
bloody fungus filling the medullary canal like a stopjwr or 
tompion; loose adhesion of the muscles to the bones, to such 
an extent that separation could be effected by the handle of 
a scalpel or by the finger, the whole neighborhood of the 
fractured bone of a greasy uahealthy appearance ; and finally, 
necrosis or complete death of the bone, with deposition of 
new osseous matter, the deposition being irregular and evi- 
dently unheallhy, distorting the limb to a great degree."' 

Cases are occasionally met with in which, from the neglect 
of the treatment, imprudence on the part of the patient, or 
impossibility to retain the bone in its proper place, the ex- 
tremity of the upper fragment protrudes from the wound at 
various intervals after the accident, and in these cases, re- 
duction is often impossible or impracticable to maintain, or 
the end of the bone is necrosed. In instances'of this kind 
amputation has been often done, but where the general symp- 

' Military Surgery, Bd ed,, Load., p. 125. 
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rtoma are good, and the wound otherwise is of good aspect, a 
mere difficultj in reducing the bones is no sufficient reason 
for it; resection should be resorted to, and the bone properly 
reduced. If exfoliation be waited for, a long time is neees- 
Barily required, previous to which the patient raaj become 
exhausted by long-continued irritation and suppuration, or if 
these did not occur, callus might be thrown out to such an 
extent around the parts, as firmly to consolidate the limb in 
the deformed position in which it would necessarily be placed 
by the protrusion. Numerous cases might be cited to show 
the safety and beneficial results attendant upon the resection 
of the protruded ends in these cases. A few examples it may 
not be amiss here to refer to. In a fracture of the upper part 
of the humerus seen by Sylvestre on the eighteenth day, one 
of the ends of the bono protruded an inch, and the other to 
the extent of half an inch. Repeated attempts at reduction 
had been made during that time and failed. Sylvestre en- 
larged the opening, and made applications to the ends of the 
bone, with a view of hastening their exfoliation ; the superior 
one was after a time thrown off, and, the inferior still being 
firmly attached to the shaft, ho reseated it and placed the 
ends in apposition, surrounding them by proper splints. Fif- 
teen days after the operation the openings cicatrized, and in 
two months the fracture was consolidated.' 

In 1815 M, Belair resected half an inch of the superior 
fragment of a humerus denuded of its periosteum, which had 
been fractured twenty days previously and protruded. The 
patient recovered.* In a case of transverse fracture of the 
tibia below its middle, Dr. Shipman resected its protruding 
«nd, on the twentieth day, with success.' In a case reported 
by Mr. Peake, a like operation was done upon the leg, three 
months after the accident, successfully,* and in a compound 
fracture of the femur, treated by Mr. Davidson, an inch of the 
upper shaft, which protruded through the wound, was sawed 

I Aneien Jotirn. ile SMd., torn, xxxlx, p. 373. 

' Vclppnii, MM. Opcriil., toni. ii. 

» Araer, Journ. Med, BcL, vol. ill. N. 8. 

* Edin. Med. sad Sarg. Joum., vol. 11. p. 114. 
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o£F thirty-eiglit days after the receipt of the injury, and the 
limb saved. 

Anchylosis, botli true and false, sometimes follows the treat- 
ment of fractures. Tbe first, or bony anchylosis, ia rarely seen, 
and can only arise where the fracture either affects a joint, or 
has occurred in its immediate vicinity, in which cases the 
osseous matter thrown out is sometiaies in such large quantity 
as more or less completely to surround and firmly unite the 
articulating extremities. False anchylosis is produced by the 
diminished secretion of synovia, and rigidity ia the muscles, 
ligaments, and other soft parts about tbe joints, consequent 
upon the long-continued application of the apparatus employed, 
with the limb in the same position, and necessarily occurs, to 
a greater or less degree, after the treatment of fractures, evea 
when these are situated at adistance from the joints. During 
the treatment much may be done to prevent the occurrence 
of false anchylosis by the careful employment of some degree 
of passive motion at the joint every second or third day, and, 
after its consolidation, the use of frictions, the warm douche, 
or fomentations combined with gentle exercise, will materially 
aid in the removal of the aiiffness still remaining. 

As has been mentioned, it commonly happens where com- 
plete necrosis of a portion of tbe fractured bone occurs, that 
the sequestrum becomes loose, and is either soon thrown off, 
or is easily removed with forceps; sometimes, however, ia 
young and robust patients, where the separation is long in 
being effected, so much callus may be deposited as completely 
to surround these portions, and though the limb becomes suffi- 
ciently firm to allow of some use, a continual discharge and 
irritation is kept up. Incases of this kind tbe callus ia usually 
irregular in form and in great abundance, and the extremity 
is more or leas deformed and shortened; all means to heal up 
the fistulous openings fail, and the introduction of a probe 
usually conducts at once to the dead bone. Where the 
sequestrum is so surrounded by callus as to prevent its 
removal through the openings which exist in the new case, 
and it is ascertained to he completely loose, recourse should 
be had to operative means for the purpose of removing i(^ 
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To effect this, the osseous shell is to be exposed, and a portion 
of it sufficient to allow of its easy extraction removed either 
by the application of a trephine or saw, after which the sides 
of the wound are to be drawn together, and immediate union 
encouraged. 

A case, showing strikingly the bad effects of allowing these 
portions of bone to remain, hna been reported from the Easlar 
Hospital.' After a compound fracture of a femur, union suffi- 
ciently firm to allow of free use of the liinb occurred, yet 
necrosis was present and portions of the bone were occasion- 
ally discharged through the openings which still existed. In 
this state, while the patient was mounting a ladder, very pro- 
fuse hemorrhage took place in conser[uence of pressure of a 
portion of the bone upon the femoral artery, and necessitated 
the application of a ligature to that vessel. 

In the cases of necrosis in which extraction of the setjues- 
trum is impossible, as also in such of these accidents as are 
followed by caries, diseased joints, deformed and atrophied 
limb.s, and those subject to constant ulcerations, etc., amputa- 
tion is sometimes demanded hy the patient, and in every such 
instance the surgeon must determine by a careful examination 
of each individual case, whether the extent of disease, pain, 
incapacity for business, and inconvenience suffered, are suffi- 
cient to call for a resort to this extreme measure. He is to 
remember that amputation is always a serious operation, and 
that when performed "par complaisance," it ia peculiarly 
noted for its fatality; besides which the remote effects of the 
loss of a limb, in the great majority of instances, among the 
laboring classes of the community — the intemperate, beggared, 
find helpless situation to which those who submit to it so 
often sink — afford another, and to the philanthropic surgeon, 
a strong argument for the utmost caution in recommending 
amputation. Notwithstanding this, however, and the truth 
admitted by all, that to save one limb is infinitely more 
honorable to the surgeon than to have performed numerous 
successful amputations, still the quaint remark, that "it is 
belter to live with three limbs than die with four," must 
never be forgotten by him. 

I Mcd.-CUirurg. Bet., toI. viiL, 1814. 
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STATISTICAL ACCOGNT OF THE CASES OF AMrUTATION 

PERFOnMED AT THE PENNSYLVANIA HOSPITAL 

FROM JAN. 1, 1850, TO JAN. 1, 1860, 




In tlie22d, 26th, and 28th volumes of the American Journal 
of the Medical Sciences, I published statistical tables of a!l of 
the capital amputations performed at the Pennsylvania Hos- 
pital during the twenty years from January, 1830, to January, 
1850, with the view of showing the mortality following these 
operations. I now give a continuation of these statistical 
tables carried on for another ten years, viz., to January, 1860, 
drawn up in a manner similar to those already published, with 
a summary appended of the thirty years' experience of our 
Institution in this class of cases. 

In the tables, all amputations in which the operation was 
performed withiu twenty-four hours after the occurrence of 
the accident are included under the head of immediate, and 
the cases treated of this class were generally of the most des- 
perate kind, resulting from railroad accidents, machinery, etc., 
where the soft parls were as seriously injured as the bones. 
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AT THE PENNSYLVANIA HOSPirAL. 

From ibe above table it will be seen that from January, 
1850, to January, 1860, tliere were 228 capital amputations 
performed. Of these, 173 were cured and 55 died. 

Forly-lhree were of the thigh, seventy of the leg, eight of 
the feet, six at the shoulder-joint, thirty-eight of the arm, 
fifty-two of the forearm, eight at the wrist-joint, two of the 
band, and one at the elbow-joint. 

One hundred and forty-six of the 228 operations were pri- 
mary, being done for recent injuries within twenty-four hours 
after the occurrence of the accident, and of these 119 were 
cured, and 27 died; 42 were secondary, of which 27 were 
cured, and 15 died ; 40 were for the cure of chronic affections, 
of which 27 were cured and 13 died. 

Twenty-five of the whole number in the table were done at 
the joints, of wliich 23 were cured and 2 died. 

One hundred and seven of the amputations were of the 
upper extremity, of which 94 were cured and 13 died. 

One hundred and twenty-one were of the lower extremity, 
of which 85 were cured and 36 died. 

In adding the results furnished in the above ten years to 
those given in the volumes of the American Journal already 
referred to, for the twenty years previously, we arrive at the 
following results: — 

Of 428 amputations upon 424 patients, performed during 
the thirty years from 1830 to 1360, 321 were cured and 103 
died. Of these, 261 were primary, of which 54 died ; 83 were 
secondary, of which 31 died ; Hi were for the cure of chronic 
diseases, of whicii 18 died. 

One hundred and ninety-four of the amputations were of 
the upper extremity, of which 21 died ; 234 were of the lower 
extremity, of which 74 died; 46 were amputations at the 
joints, of which 6 died. 

One hundred and eighteen of the patients operated on were 
under 20 years of age, of whom 108 were cured and 10 died; 
133 were between 20 and 30, of whom 101 were cured and 32 
died ; 87 were between 80 and 40, of whom 60 were cured and 
27 died; 62 were between 40 and 50, of whom 40 were cured 
and 22 died; 21 were upwards of 50, of whom 16 were cured 
and 5 died. 
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STATISTICS OF THE MOIITALITY FOLLOWING THE LIGATCRK 

OF ARTERIES. 

The subjects of aneurism and of bemorrliage are of the 
higliest interest and importance, and are justly pointed to by 
the surgeon, as well to sbow the proficiency of his art, as ihe 
benefits conferred by it upon the human family. Notwith- 
standing, however, the great improvements made in the sur- 
gical treatment of these affections, the mortality attendant 
upon the tying of large vessels is still great. Some years 
since {1845- '49), I published the following tables comprising 
all the then fully reported eases of ligatures of the subclavian, 
iliac, carotid, and femoral vessels within my reach, and sub- 
jected them to analysis in regard to some of the difficulties of 
these operations, the mortality following them, mistakes in 
diagnosis, accidents, and the causes of death. lu these tables, 
as in all such, the actual results are, I have no doubt, less 
favorable than they appear to be, unfortunate operations 
being, as is well known, less generally reported than success- 
ful ones, and in those recorded, «ny one who attempts to col- 
lect materials of a similar character to those here presented, 
will have often to lament, that the comparatively unimportant 
steps of the procedure are given and commented upon with 
minuteness, while the dangers attendant upon it, the difficul- 
ties of diagnosis, and post-mortem appearances, are either passed 
slightingly over, or altogether omitted. 
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The succeeding table, exhibiting the mortality following the 
operation of tying the subclavian artery, includes sixty-nine 
cases, and embraces those in which the ligature was applied 
below the clavicle, as well as those in which the artery was 
exposed within the scaleni muscles, either for the arrest of 
hemorrhage, or for the cure of disease. 



^^ 222 C0:4TRIBDTI0NS TO PRACTICAL SUROERT. 1 




I. Xortality foUowin; the Operation of 1 


^^ No. 


SargMD. 


a«i. 


Age. 


Right or 
leftfide. 


IK>eue. 


Dnrmtion 

ofdileue 


Ligature 


^H 




















M 


n 


Right lide 




4 montlu 






W. BHiKd 




Old 




Aneiiriim 














Coll» 


M. 


4B 


Right aide 


Aneuriim 


SwMki 





^B 


Cfa>mb«t. 

Uln* 
T. Btlurd 


M. 
M. 


47 


uniide 

Left Bide 


AneDriiia 


SmonUu 
1 month 


IStliday 




Poit 


U, 


27 


Left tide 


Aneuriim 


Swoelia 


I8th day 




Vtlli 


M. 


91 


Righllide 


Aoeuriem 


7 months 


aid day 


^1 


Dnpnjtr«n 


H. 


37 


Leftiide 


AT.euri*m 


TyeM 


IbOiiKT 


^m 


LIllOB 


M. 


3S 


Led lide 




S month! 


IStfadsT 




M.,0 

Tndd 


M. 


SR 


Left lida 


iaeorino 


4 montliA 




^1 


M. 


3» 


Right tide 


Aneuriim 




I2Lh day 


^1 


K.y 








Anenriim T 










latbday 


H 

H 
^1 


Bradia 

Batlsn 


M. 

M. 
H. 

M. 


73 

be 

60 




Wounded Millwy 
Aneurism 






after 

Smoalbi 

4 month] 




Led tide 
Right Bide 




lOth day 


^1 


K»y 


M. 


30 


Right lideADeurlim 


6we«k( 


ISth day 


^H 


a^iti^ 


H. 






Hemorrhage foilowing 
loin pound fracture 
loperior end of hn- 










1 


Wiifakrt 


M. 


47 


Left (idfl 


Aneurigoi 


3 week! 


IBthday 


H 


A«ndt 


M. 


30 


Right eide 


Aneurism 


I month 


IClh day 


^1 The 


'galam wot here plnc«d belDir the dnvinte. 1 


H -Th. 


gatuie nu here placed iaterDallj to the icnienai muKi*. 1 



b 


MORTALITY FOLLOWIKO LIGATURE OF ARTERIES. 223 1 
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228 coNTRicnTious to practical surceet. 

Mortality. — Of the sixty-nine oases included in the pre- 
ceding table, thirty-six recovered and thirty-three died. 

Sex. — Of sixty-six cases in which the sex ia noted, fifty- 
nine were males and seven females. Of the seven females, 
six labored under aneurism, and one presented a tumor around 
the head of the humerus, which was mistaken for it. 

Right or left side. — Of fifty-four cases in which the affected 
side is mentioned, thirty-one were on the right and twenty- 
tbree on the left side. 

Age. — This is given in fifty-nine of the cases, of which 
number there were — 



Under 


20 ... . 


Bctivcu 


n 20 anil 30 ... . 




30nna40 . . . . 


" 


40 and no . . . . 




DO and 80 . . . . 




GO and 70 . . . . 
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70 



Disease or injury. — Of the sixty-nine cases of operations 
mentioned in the table — fifty-six were done for the cure of 
aneurism — nine in consequence of wounds or secondary 
hemorrhages — one was made necessary in consequence of 
rupture of the axillary in an attempt to reduce an old luxation, 
and three were done for diseases supposed to be aneurismal. 

Period the ligature separated. — In thirty-five of the cases in 
which it has been noted, the ligature came away — in one, on 
the eleventh day ; in six, on tbe twelfth ; in four, on the thir- 
teenth ; in one, on the fourteenth ; in three, on the fifteenth ; 
in four, on the sixteenth ; in three, on the seventeenth ; in 
two, on the eighteenth ; in one, on tbe nineteenth ; in one, on 
tbe twentieth; in one, on the twenty-first; in two, on the 
twenty-second; in one, on the twenty-seventh ; in two, on the 
thirty-first; in one, on the forty-third; in one, on the forty- 
seventh; and in one, on tbe eighty-fifth. 

Helum of 'pulsation in ike tumor after the application of the 
ligature. — In three of the sixty-nine cases, pulsation returned 
in the aneurismal tumor after the operation. In one of these 
(No. 12) it was discovered thirty hours after the operation, 



MORTALITY FOLLOWIKO LIGATURE OF ABTERIES. 229 

and the patient died after repeated hemorrhages. In the 
second case (No. 11) it was noticed the day after the operation, 
and disappeared in two days, the patient recovering, and in 
the third instance (No. 60) it was observed two days alter the 
operation, and at the end of forty days was still strong, though 
ultimately the disease was cured. 

Hemorrhage after the operation. — With three exceptions, all 
the cases in which secondary hemorrhage followed the opera- 
tion proved fatal. In two of these (Noa. 19 and 52} it oc- 
curred before the separation of the ligature, on the sixteenth 
and nineteenth day.i, and, in the third case {No. 37), it came 
on on the fourth and fifth days after the ligature had been 
out off. 

Bursting of the tumor. — In six cases the tumor is stated to 
have suppurated, and either to have been opened or to have 
burst externally after the operation. Of these, four were 
cured (Nos. 8, 30, 37, and 62) and two died. In two of them 
Ihe suppuration did not occur till about the seventh week 
after the operation, and both of these did well. 

In two of the cases in the table, the contents of the ttemor 
were discharged through the lungs, this termination in one case 
being followed by restoration to health, and in the other by 
death. The operation in the first of these (No. 11^) was done 
on the third of April, and on the 21st, the tumor began to 
increase, and was evidently suppurating. On the 29tb, six 
or eight ounces of bloody pu.s were brought up during a par- 
oxysm of coughing, and the tumor suddenly diminished to 
one-half its size. It was now punctured, and five ounces 
of the same kind of matter was discharged, to the great relief 
of the patient. A cavity could now be distinctly felt between 
the Ist and 2d ribs at their sterna! ends, through which the 
fluid had passed into the lungs, and there being a free com- 
munication, the air passed into the sac whenever he coughed, 
which distended it, and sometimes escaped by the external 
opening. The discharge from the outer opening gradually 
lessened, and, at tlie end (^ three weeks, ceased. His cough 
slowly wore off, and ninety-two days after the operation the 
patient was quite well. 
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In the second of these interesting cases (No. 93), the ope- 
ration was done by our countryman, Dr. Gross, on the 18lh 
of February. After its performance, the contents of the 
tumor became solidified, nnd its volume progressively dimin- 
ished. On the 15th of March, the patient suffered from fever, 
and a slight degree of tenderness on the apex of the tnmor 
was observed. On the 16th, he was suddenly seized with in- 
tense pain in the chest, which was particularly severe at the 
base of the right lung, and extended up towards the axilla. 
The respiration throughout the right lung was bronchial, and 
there was dulness on percussion over the lower ribs; ibe 
aneuriamal tumor had suddenly disappeared at the time of the 
attack. On the 18th, the patient experienced a sensation as 
if a fluid was passing from the pleuritic cavity into that of the 
aneurismal tumor, and, upon auscultation, a plashing sound 
was heard at every inspiration, the noise resembling that pro- 
duced by shaking water in a closed vessel. On the 20th, he 
died. Upon dissection, the aneurismal tumor was found to 
communicate by an aperture, one inch and three-quarters in 
length by an inch and a half in width, with the pleuritic cavity ; 
it was situated between the first and second ribs, and was ob- 
viously the result of ulcerative absorption, induced by pres- 
sure of the tumor. Both ribs were denuded of their perios- 
teum. The right side of the chest contained nearly three 
quarts of bloody serum, intermixed with laminated clots and 
flakes of lymph, the former of which had evidently been 
lodged originally in the aneurismal sac. 

The discharge of the contents of a subclavian or axillary 
aneurism into the lung is a rare termination of it, and, in con- 
nection with the two cases given, it may be well to notice one 
somewhat similar, which has been recorded by M. Neret, of 
Nancy. The patient, aged 38, was admitted into the hospital 
St. Charles for hiemoptysis, and was found to labor under an 
aneurism of the left subclavian, of the size of a large chestnut, 
which had existed about eight months. He died a short time 
after his admission, and on dissc<^on, the aneurism was found 
communicating with a cavity iu the upper part of the lung, 



MORTALITY FOLLOWIKfl LIGATURE OF ARTEHIE9. 231 

of the size of the head of a new-born infant. A case of a simi- 
lar kind is related in his work on the arteries by Mr. Guthrie. 

Cause of dcnlh. — Of the sixty-nine cases, thirty-three, or 
nearly one-half, died. Of these, two died from sloughing of 
the tumor; nine, from hemorrhage coming on at various 
periods between the fourth and thirty-third days; 6ve, from 
inflammation within the chest; six, from mortification of the 
extremity; one, from effusion on the brain; one, from exhaus- 
tion; oue, from iafliimmation; three, from suppuration of the 
tumor; and in five cases the cause of death is not given. 

MiUaltcs in diaijnosig. — In two of the cases contained in the 
table, the aneurisms had been mistaken for abscesses, and 
punctured previous to the operation. In three other cases, 
malignant tumors about the shoulder were looked upon as 
aneurisms- Tbt first of these cases (No. 31) was that of a 
female, aged eighteen, operated upon in the New Castle In- 
firmary, England. It proved to be a fungus hismatodea. It 
became less in size after ligature of the vessel, but speedily 
assumed a serious aspect, and soon terminated her existence. 
The artery was found obliterated for at least one inch. In 
No. 43, the true nature of the afTection was a medullary sar- 
coma of the upper part of the humerus. In the third of these 
cases (No. 50), the artery was taken up in April, 1835, and the 
aneurism supposed to be cured. On tho 2d of July of the 
same year, tho patient died of dropsy, and on dissection it 
became evident that no aneurism bad ever existed. The 
tumor was of a dense structure and lying over tho artery. 

Difficulties of lilt operation. — These need not here be dwelt 
npon — every practical surgeon must be aware that at times 
they must be very great. Our only object at present is to 
call attention to the fact, that some of the most celebrated 
operators have failed in their efforts to pass a ligature around 
the subclavian. In a case at Guy'a Hospital, Sir Astley Cooper 
attempted to tie the vessel above the clavicle. The aneurism 
was very large, and the clavicle thrust upwards by the tumor 
80 as to make it impossible to pass a ligature under the artery 
without incurring the risk of including some of tho nerves of 
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the axillary plexus. The attempt was, therefore, abandoned. 
In fi case of large aneurism of the right side, of four years' 
etanding, which occurred to M. Dupuytren, in 1819, he suc- 
ceeded, as he believed, after one hour and forty-eight minutes, 
in placing a ligaiure around the subclavian from above the 
clavicle. Pulsation in the tumor continued after the opera- 
tion, which M. Dupuyten stated to have been the most tedious, 
difficult, and painful that he had ever attempted, and aft«r 
death, which occurred on the ninth day, the ligature was 
found knotted loosely on that portion of the fourth cervical, 
which afterwards becomes the external cutaneous or musculo- 
cutaneous nerve, and the artery was not included in the 
ligature. 

In the case of a soldier, aged 27, with hemorrhage from 
the armpit, resulting from a wound received in a due), Prof. 
Lalleraaud attempted, without success, to place a ligature 
upon the subclavian from above the clavicle. The hemor- 
rhage was arrested by ligature of the wounded vessel, and he 
lived till the following day. In a ease of aneurism which 
occurred to Mr, Cusack, of Dublin, he attempted to place a 
ligature on the subclavian in its third stage, and in endeavor- 
ing to pass it, the aneurism was penetrated. An alarming 
gush of blood followed, which was arresteij by plugging up 
the wound; the man survived ten days, dying of hemorrhage. 

In one case included in our table (No. 16), the sac was 
accidentally punctured by the needle in the attempt lo pass 
it beneath the vessel, and gave rise to "terrific hemorrhage." 
Even after the ligature was secured, the bleeding waa not 
checked till a sponge tent in the wound, and pressure, were 
applied. 

In No. 11 (which, by the way, was the first successful ope- 
ration for axillary aneurism in Great Britain), the inferior 
nervous band, passing out to form the axillary plexus, was 
surrounded by the ligature instead of the artery ; the mistake, 
however, was soon discovered; and the ligature, still retained, 
was used to pull the nerve a little upwards from its situation, 
so as to admit of the more ready exposure and deligalion of 
the artery. 



MORTALITT FOLLOWING LIGATURE OF ARTERIES. 233 

In cases of great difficulty of passing the ligature around 
the artery, it has been proposed by Mr. Hargrave and M. 
Cruveilhier to saw through or excise a portion of the clavicle 
— a procedure we should suppose which would greatly tend 
to increase the danger of the operation. 
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Ang. 29. 1807 

JuljSB, ISIt 

Aug. 19. ISU 

Jana 32. 180S 

Jan. S. 1810 

Aug. 34, 1810 

Fab. 11. ISU 


Died 
Died 

Cured 

CurBd 
Corad 
Cured 

Cured 

Cared 

Cnrad 

Died 

Cured 
Died 

Died 
Died 

Cured 

Cured 

Cnr«i 
Cared 

Cured 

Cared 

Cored 

„,.. 

Cured 

Died 

Cured 
DM 

Cured 

c„., 

Died 
Cured 


Blh dnj 
23d dej 


IleDiorrliGE- 

Sloaghing 
(be aao 


SorgTrnI Workr, Tol. ii.. 

IB25. 
Surgicnl Vorki, to), ii. 

Surgical Work», »oI. ii. 

On Aneuriem. 
Surgical Worki, Tol. i!. 
Lond. Med. end Phy». 

Journ.. vel. >iTiii. 
Bdinburgb Med. and Bnrg. 

Journ.. Toi. Tiii., 1812. 
E Die Clio Repertory, xal. 

ii.. 1813. 
Oiij'a lloepital Reporla, 

«!. i,. 183*. 
Men». da In Snn. UM., 

d'Emulation, torn. vii. 
Med. Chirurg. TraniRcU.. 

rnl. Iv. 
Med. Chirurg. Traniatl... 

Hodgion on tbe Art.riea. 

p. 418. 
Hodggon on the Arteriee. 

BreiehefeTrana, of Hodg- 
ion. loui. ii 
Med. Chirurg. Tren»et<.. 

Hodgion on Ihe Arteriee. 
Med. Chlrnrg. Tran.aote., 

Edinburgh Med. and Surg. 

Jeurn!vol..i..l816.'' 
AtnaricenMed.aDdPfaya. 

Kegi.ler, Tol.i., 
Med. Chirurg. Tmn^ota.. 

Tol. vi., IBi5, 
Hew England Journ., vol. 

Edinburgh Med. and Surg. 
Joom vol. xii., ISIB 

torn. I. p. 38. 


























Hth day 


Morliflonlion of 
timb 


10 ireeka 
A n da,. 

nfter 
3d day 

Ie>i than 
3 weelu 


Bunting at an 
SDenrlem oflhe 

"Bilreme de. 

billty" 
Morlillenlian ot 

lliob, and pa. 
tlent died witb 

■jmpteDU o( 




1812 
April. 3D. 1SI3 










Sept. 13. 1813 
Oet. 18, laiS 
Jan. 4. IBM 
Jan. tl.lBU 
Jm. 8. 1315 
Haroh 13, ISIS 
Jal; 3, 1815 
18I& 


















38lh day 


MorlifloBllon of 
limb 


1 0th day 


MortiBeation of 
limb 


in 3d week 


Mortiflotttion of 
limb 


Hodgion on the Arlerlee, 

p. IBS. 
Med. Chiturg. Traneaote., 

vol. vi., 1815. 
Had. Chirurg. Tmneaela.. 

Tol, vii., ISIA. 
Med. Chirurg. TraniaeU., 

vol. Tii., iSie. 
Dreichet'iXrang.ofBodg- 




April 33, iBia 
Aog. 38. 18IB 
Oct. 15. ISIB 






3d day 


MoiliBeationof 
limb 






1 J 




^^^^ 


^^^H 







CONTRIBUTIONS TO PBAOTIOAL SOEQBar. 



Ko. 


Snrgtan, 


- 


I. Ag.. 


Right «r 

i.n»id.. 


Dl»iii«. 


DUTfttiOD 

ofdiuu. 


^Z^ 




Uicki 


" 






Hrmorrhaga f>om a 
.iDBEbing bubo 












32 


KDnDln 


M 


bO 


RightEid. 


An.iiri}m 


3 i>»k. 





S3 


RDtwTUan 


U 


3S 


Right »d. 


AmnriBto 


5 i...k. 


12th day 






M. 


14 






21it iaj 






from wound 






Call 
Band 


H 

M 


se 




Ancnrim 




ISth dft* 
latb d>7 


36 


Right. id. 


3j«„ 
















31«t day 
ISth d>7 


3a 


LUIOQ 


M 


35 Left Bid. 


An.arLm 


S««k. 


T, S'/ 


M 


34 


Lrft lidii 


A^uri™ 


3 months 


ISth d>T 




N. Smith 


M 




Uniid. 


AD.ariiD> 


1 monlh 


lOth itj 


42 


Todd 


M 


2B 


Liin lid* 


An.nriiin 


T months 


2 Ltd., 
















Sl9t day 




I<im«ion 












*i 


Ke, 


U 


2B 


Rigbt(iide'Aii.ariBiii 


1 jMr 


IStb day 




St.,-... 


M 






rrom punotund voand 





ISdday 
l8Ui day 








B. Cao|wr 
Ar.ndl 

Wright 

T>it 


M 

M 


49 'l ^ -rt A ■ 


2«etkti 








An.uri.0. 








1 j..r 
4 month. 




Gl 


U 


G4 


, nnrt>ri<ms 
Right. id. Aneurijui 


3l.t day 


SS 


T„. 


H 


S4 


Left .id. ,ADeuriam 


U monlhi 


42d day 


E3 


-^„ 


u 




L.rtaide 


Aarnriim 


4 wttki 





fil 




M 






Woundid krt.i7 








a 


Qlbbi 
Brodi. 


M 
M 


39 
38 






3 month. 


ISUidaj 




1 





MORTALITY EOLLOWIKQ LIGATURE OF AHTBR1E3. 



Jalj 2+, 1817 
Aug 27, 181! 



JonaG, IBIS 

JdT; S, IS! a 

Hot. a, IBie 

Deo. IS, ISII 
Jua« 3, 1SI8 

Julj 3i. ISIO 

Dao. 4, 1830 

6*(tL 13, 1320 

Maj G. 1S31 

6ei>l. 29, IS23 

Maicb 12. 1S22 

F<b. IS, IB23 

Judo 21, IS23 

Sept. 22, 1821 
M>7 9, I8I» 
April 10, ISSfl 
1S26 



gnngrtoe of 

limb 
Curtxl 
Cured 

CnrBd 



Cured 

Carad 
Cured 

|Car*d 
'Curad 



lith dnj 
2lBt iixj 
Pth dnj 



Edinburzb Med. and Barg. 
I Journ., TDl. lii].. 1817. 
Chimrg. Trandiiti., 



jLoBd, Mod. nnd Pbj.ieal 



Edinburch Med. ned Snrg. 
[ J<iDrn., Till. XTi,. IH2U. 
Surgical CuiH, p. 101. 
or Dublin IlotpiCal Riporia, 
' lol. ili., 1833. 
. Philn. Juum. Med. irnd 
: Pfaja. SBi.,T<>l. i.. 183D. 
Dublin Hnipilil Report!, 
I r<.l.lll,, IS12. 
. Med. Cbirurg. TransacM., 



rllBcntlon orPbiluli 



., 1832. 



. Rtoordar, 



New Enninnd Journ., "ol, 
xii . 1S2-1. 

Tin ell' a Cimper. Tnl. ii. 
Ptilsdo. Mad. Raeordar, 

Tol. Tli.. 182*. 
London Mad. knd Pbya. 

Junrn., toI. ir., I3.8. 
Edinburgb Med. and S< 






rot. > 



Edinburgh Mad 



md Sure. 



Fbllsda. Mad. Ranord^r, 

rr>T. ix., 18315. 
amatU Mddlasle, 1£33. 

p. esD. 

London Had. Hud Pbjra. 

Joura., Tol. T., 1S3;. 
Amar. Jonrn. Mad. 8ol., 



^M 



CONTBIBDTIONS TO PRACTICAL SUEQERY. 



No. 


Eurgeoo. 


Sex. 


Age, Right or Dliaaie. 


DanLtioDJ Ligature 
(>rdi»ua.^' BeptraUd. 


SI 


E.nd=lph 


M 


40 BighHiJe AneBriim 


3,e«r. 


22dd.y 










Rightiido ADourbm 
Right lid* ADeniiim 


B mouthi 




SB 


Ewing 


U. 


37 


7«aeki 


82dd.W 










Rigbtilde AnenriiD 
LeftiiJa Anenriim 








Hott 

B. Ooop«r 


M 






SItbda 


■3 


M. 


44 


3 month* 


Sid day 










—■ Wounded nrlery 

Leftlide AiKurifm 






1 '~ 
04 IHitll 


u. 


,. 


3 months 


!2d d.T 
















KB 
67 


einolnir 
Ontbria 


M. 
U. 


28 
•.T 


Right rid. Aneurim 
Lenrida Anenriim 


5:::;t: 


30lb inj 




Smith 

I.*tdliiir 

Roan 


M, 
M. 

U. 


40 

4B 




. 




ee 

70 


Right «i<I> 
Right 9ide 


tiemorrhngs from ii 
sloughing earhunole 


Sneelu 


lOLh d*f 
S4thdlj 




MoFsrluia 


P. 


3D 


Right >id< 


fram wound 






72 






73 'MDrriion 


M. 


Si 


Ua >lde 


VariooBB ingoinul iineu- 


11 jtun 




74 ,Wiirr«n 


M. 


5B 


Left iide 


A»eu7iap. 


4 montht 





7S Morriion 
78 IHobMt 






L>rt Bide 
L»a lide 


An.ori™ 






M. 


42 




ISmonlbi 


29111 d^ 


77 \unsoa 


M. 


23 


Right >ide 


llemorrhivga folio-lug 




2gihdit 




M 
M. 


4S 

2T 


Left aide 


Ilemo^rrhige rollowlng 
Vnriensa feoioral aneu- 






7g LBltemnnd 


iy..r. 




60 Horner 


M. 


43 


Right lids AneoriHii 


..weak. 


















P U 








^ 
















Ilemorrhnge from n 

wonnd 
llemorrl>i.ge from it 

I'loaghing bnba 








Purt>l 
Diokaon 


M. 

F. 


30 
43 


Rightxide 
Left aide 






Sb 


3monUu 


Utbd« 




Petrunti 


M. 


20 
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Date of 
operolion. 


Result. 


Period of 
death. 


Cnoie or death 


Work. 


Oet. SS, 1828 
Not. 7, 1820 

Jan. 3, 1S3I 

Not. 30, 1830 

April 21, 1831 

Jolj IB, 1S31 

Oet, B, 1831 

Oet, 7, 1831 

Nov. IS, 1S31 

Anril 3, 1833 
Sept. 11, 1833 

Mbt !1. ^SS3 
iSaj 17, 1835 

June !I1, IS3S 

J>n. T, 1338 

Janeli. 1S1« 

Not. S, 183S 

Dee. i. 1830 

Mereh 12, 1B3T 

Jane IX, 183T 

Aug. 22, 1837 

Uireh 16. 1838 

U>r i*. 1838 

Jol; 17. 1838 

Aug. ST, 1838 

Oolober. 1838 

1838 

18,;3 

June 30, 1830 

1839 

Oct. 18, 1S39 


Cured 
Died 

Cored 

Cured 

Cared 

Cured 

Cured 

Cored 

Cured 

Cured 
Dlrd 

Cured 
Cured 

Cdred 

Cured 
Died 
Died 

Cored 
Cured 
Cured 
Cured 
pied 
Died 
Cared 
Died 
Died 
Died 
Cured 
Cored 
Cured 






N- Amor. Med. and Surg. 

Med- Chirurs- RaTiew. 
Tol.ii., 1829- 

Edlnborgh Med. and Surg. 

Journ. , vol. «.vi,.tBll. 
Amer. Joom Med. Sol., 

Tol. lii.. I83n. 
Amar. Journ. Hed. Sei., 

vol. viii., 1831. 
London Med. nod Pbri. 

Journ., vol- .ii,, 18-12. 

vol. Ti., 1832. 
Amer. Joorn. Mad. Bei., 

vol. I., I83S. 
London Mad. nnd Phje. 

Jouro , vol. Ili. 1832 
Liiocet, TOl. ii., 1B3S-3. 
London Med. nnd Phji. 

Joaro.. TOl »i.. 1831. 


lllh dBj 


Affection <.{ tbe 
ebe»l, probnblj 
dilonired haort 






























Sdda; 


Morlifloation of 
limb 














in 3 bourt 




vol. .viii., 1836. 
Iloi-Ti. Keporb of Olnfcow. 

from 1835 toAuft. 1838. 
Mem., de I'Aend. Roj. do 

M<id., torn. Til.. 1839. 
Amer Journ. Med. Sol., 

vol. ixii., 1S3S. 
BoitoQ Ued. nnd SurKieol 

Journ.. Tfll. IT., 1836. 




3Jdaj 
2dd.y 


MonlBentloD of 

limb 
Delirium tre- 






vol. »ili. 1838. 
BdinbarEb Med. nnd Surg. 
Journ., TOl. i.. 1838. 










vol. III.. 1838. 


5th d&7 
Sth daj 


Heu>orrhnEe 
PrnitralloQ 


Cnielle M^dionle, No. xi , 

1841. 
Amer. Journ. Med. Sei.. 

vol. iv.. 1842. 
Gmelte ML^dioato, IS30, p. 

SSO. 
On Aneurliio, p. 121. 

OnialleUiidieale, 1839. p. 

Boelon Medirnl nnd Burg. 
Journ., No. xxvi., 1839. 


*th day 
61h dny 

4tb d>7 


Diiru.o loBam. 

M.<rti9ention of 

Morliflenlion of 
limb 






Burg., vol. i,. 18S9, 






Chir.. June. 1839. 






1839. No xix. 


J 



COSTRICUTIOKS TO THACTICAL StTBOEIlT. 



Nc. eargaan. 


B... 


Age. 


Right or DiBCMe. Doratian 
■art tide. ordinan 


Ligatnre 
..putted. 


SB Uonod 


M 








69 ThamioD 


M. 


M 


Loft tide n»morrhngo fgllowing 




18th day 


SO Baroni 


U. 


3B 


;Viirioo»e IngQinal anea- 




leth d>T 


ei Huuitoa 


M. 


III 


Leftiide 'An«ari>Di 


I roar 


ESd dur 


03 P.M. 


M. 


SS 


BIghl.ida Aneurism 


jmonthi 'sothdaj 




M 












U Power 


M. 


61 


Kighltide 


A-euri-m 


ISmonlh. 




SS Belling- 


F. 


32 


Rightllde 


AneuriiiD 


SaoaOu 


24th dej 








Ueiuorihaga following 
imputation 




34tli d»y 
S3<Ida7 


DT Baling 


F. 




Left lida 


3 week. 


08 Dralosra 


U. 


... 


Bight eide 


Anauriim 


l!w»*k» 


23d d.T 




u 

M. 


ii 




AneurLm 
Aneuriim 






100 Tnjlor 


Right ilde 


B monlba 


leib di7 


101 


B. CDoper 


M. 


42 


Right >ida 


Anenrifin 


1) moatlu 


32d day 


102 


DoBcaa 


M. 


30 




AneiirUm 


montba 


22d d«j 


lOS Shepherd M. 

104 Jnmet M. 

1 
IDS iBuKk M. 
IDS Llston M. 


43 


Right side 

Un aide 

Right .id. 
Right tide 


Seeondnry hemorrtaga 
nflcrligiLtureorreiDOrill 
Famural nod popliteal 

anoorlemi 
AneoritiD 
AnourLm foil, wound of 

B .npeiaciBl brllDab ol 




!;ih day 
IStb day 
lOth day 


8 IDOOthl 

lldajs 








103 


Kldd 


P. 


i3 


Right. ido'Aoeurlsia 


5 yoBra 


10th day 


100 


^??ai. 


M. 


43 


Right ilda'Aneoiiiin 


5=, 


18lh day 
SSth day 


111 

lis 


J-ir.r ijl: 


S7 
30 


Right. tJe' An euri.m 

Lertsida llngDinnI nnd paplilail 


6 mnnlh. 
t jeiir. 


4Sd day 


113 


SLJgaign. 
A. Cooper 
Rouaset 
Crosse 

Croiw 


M. 
M. 
M. 
M. 

M. 


31 
38 
SI 
31 


Left Bida 


Aneurism 
AneuriFm 


li months 


19th d«y 










118 

117 


Right tide AneuriEm 
Led side lAneiiri™ 


upwardi 


ISlb day 
lOthdoy 


118 


CrOHO 


"• 




Right aide 


Aneurism 


3nr4 ■■ 


13lh day 



MORTALITY FOLLOWING LIGATURE OF ARTERIES. 



DnlBuf 


n»iilt. 


Period «I 
dcaih. 


Canieardaith. 


Work. 


M,r.l, 10, 1840 


Died 

Cnrad 

Diad 

Cnrad 

Cnrad 

Died 

Ditd 

Cnrad 

Cnrad 

Cncad 

Cnrad 

CdNd 

Cnrad 

Cnrad nftar 
nmpulalion, 

»quenca of 

Cured 

Car«d 

Curad 

CuMd 
Dlad 

Diad 
Curad 

Cnrad 

Cnrad 

Cured 
Died 

Cnrfd 
Diad 

Cured 
Cursd 

Cored 

Cured 


Tib dn; 


Slougfalngof 


ArchiTaaa<n«r&le>, 1B4I). 


]B40 


S4tb d>7 


Hamorrbaga 


Jul;, 1841. 
ArohlTea Qeaariila*, 1840, 


Julf 21. 1841 

1S41 

Julj la. 1812 

Aag. 2(1, 1842 






Tol. xiii.. 1841. 


5Ih da; 


UorUflcntion ot 

limb 
HBtnorrbage 


vol. t.. 1842. 
Annnles da Cbirnrgla, 

torn. iii.. 1843. 
MnrjUnd Med, and Surg. 

Jonrn., toI. iii., 1B41. 






Lend, iind EdiD. Monlbl* 
Jonrn.. Feb. 18«, 


Ayg. 1, IBIS 











TOl. Til., 1S41. 


ISSfi 




rol. Ti., 1843. 
Arcblrea GJnJrnlei. torn. 
.»., 1836. 










vol. i»ii., 1BS8. 










S»pl. 1. 1825 
Aug. IG, 1841 






Muroh. 1845, 
Miillnnd M»d. and Snrn- 

Reporlar.Ti>1.i..l828-e. 
ProrinolBl Mad. ftnd Surg. 

Tr.»., TOl. lij. 










M.]f, 31, 1845 

JuD.lT, 1S4S 
Oct. 28. 18IS 

bH. 3. IS4S 

Mny 30, 183a 


35 honri 
lifter 

eth day 


Perilunlti. 


Linnet, 184S. 

Londoa Med. and Surglul 
Journ.,Oflt. 1845. 

Dublin M.d. Ptta, Jan. 
184S. 
















i., 1B48. 


Sept. 2, 183* 


mtt dn; 


HnrliBanlion nt 
limb 


Ud«I, Tol. ii., I84B. 

Jonm. daCblrnrgl*, 1S4B. 
Roui-i, Parallel, p. 238. 
Jonrn. da Chirurgie. 184S. 
ProFlnninl Mad. and Surg. 

Journ., Aug. 1840. 
PrnTlnclalMe<t.BnJ8arg. 

Journ., Aug. 184fl. 
Pri>vint.-ial Med. and Surg. 

Jurn.. Ang. 1858. 


Aog. IP. 1814 
Ool. B. 134.1 


nth day 




S.pl. 182S 
S»pt. 7. 1>>12 
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CONTRIBUTIONS TO PRACTICAL SURGERY. 



Mortality. — OF the one hundred and eighteen cases included 
in the table, eighty-five recovered, and thirty-three died — three 
of the patients who recovered undergoing amputatioa io con- 
sequence of gangrene of the limba. 

Sex. — Of one hundred and thirteen caaea in which the sex 
is noted, one hundred and seven were mnles, and six females. 
Of the six females, five labored under aneurisms, and one had 
secondary hemorrhage. 

Rijhi or left side. — Of seventy-nine cases in which the af- 
fected side is noticed, forty-four were on the right, and thirty- 
five on the left side. 

Age. — The oge is given in ninety-nine of the cases, of which 
number there were — 



AboTc 70 



Disease or injury. — Of the one hundred and eighteen cases 
of operations given in the table, ninety-seven were done for the 
cure of aneurisraa, eighteen in consequence of wounds or 
secondary hemorrhages, and three for the cure of varicose 
aneurisms. In four of the ninety-seven cases of aneurism, 
that disease existed simultaneously in both the ham and the 
front of the thigh, and in three of these the operation suc- 
ceeded in curing both tumors. 

Period the ligature separated. — This is noted in seventy-eight 
cases, in forty-four of which the ligature came away before 
the twentieth day; in twenty-four, between the twentieth and 
thirtieth days; in seven, between the thirtieth and fortieth 
days; and in three beyond the fortieth day. The earliest 
period at which the ligature came away was the tenth day, 
and the longest time to which it remained was the sixty- 
second day. 

Return of pulsation in the tumor after the applicatimt of the 
ligature. — This occurred in nine cases. In one of these (No, 



MORTALITY FOLLOWING LIQATUEE OP ARTERIES. 243 

18), evident pulsation was noticed lu the sac on the fifth day, 
which gradually ceased at the end of ten or twelve days, the 
patient recovering. In the second case (No. 20), pulsation 
returned in the tumor more than two months after the opera- 
tion, and after a lime ceased. In the third (No. 23), aneu- 
risms existed both in the popliteal and inguinal regions. Pnl- 
sation in the ham entirely ceased upon the application of the 
ligature, but continued, though feebly, in the inguinal tumor ; 
both aneurisms were ultimately cured. In the fourth (No. 
30), pulsation reappeared, and remained till the forty-fourth 
day, the patient recovering. In the fifth (No. 49), slight pul- 
sation was observed a few hours after the operation, and on 
the following day was so considerable, that compression was 
made on the artery, and kept up so as to arrest it ; the cure 
being complete. In the sixth (No, 90), which was a varicose 
inguinal aneurism, circulation through the tumor was observed 
to have returned on the third day, and the patient died after 
repeated hemorrhages, on the fifty-fourth day. In the seventh 
(No. 94), slight pulsation was noticed on the day following 
the operation, and the patient died on the fifth day of liemor- 
rhage. In the eighth (No. 104), both femoral and popliteal 
aneurisms existed. On the day after the operation, both tu- 
mors were solid ; no pulsation was perceived in the ham, bat 
a slight tremulous motion was noticed in the groin. From 
this period, pulsation increased in the groin, and after a few 
days returned in the ham also, where, liowever, it soon en- 
tirely ceased. At the date of the report of the case (about 
six months after the ligature of the vessel), it continued in 
the groin, though very feebly. In the ninth (No. 110), the 
operation was done in the month of May, and the patient dis- 
charged cured in August, but was readmitted in the following 
November, with a return of pulsation in the tumor. Pressure 
was employed for two months, after which he was again looked 
upon as cured. In November, 1841, a recurrence of pulsation 
was again noticed. In January, 1S42, all pulsation bad ceased, 
but the tumor had increased. In January, 1843, it became 
stationary, and some time after began to diminish in size, and 
so continued to do till July of the same year, when he died of 
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phthisis. On poat-mortem exiimitiiilion, the tumor was found 
to be connected with the superficial femoral artery imme- 
diately below its origin, was of the size of a full-grown foetal 
head, and perfectly solid. 

Hemorrhage after the operation. — This is slated to have oc- 
curred in fourteen cases ; of these, seven died, and seven were 
cured. In Nos. 1, 79, 94, and 114, it look place on the fifth 
day, and in ihem all proved fatal. In the fourth and fifth 
casea(Nos. 25 aud 99), heniorrlinge once occurred iu each, but 
the patients did well. In the si.ttb (No. 30), a considerable 
quantity of arterial Wood escaped from the wound from the 
Iwenty-foiirlli to the thirlielh day, which was believed to 
come from the inferior end of the artery, and was successfully 
arrested by compression. In the seventh (No. 34), which 
was a case of hemorrhage from the upper and outer part of 
the thigh, the bleeding continued after the external iliac had 
been secured, and a ligature was placed on the femoral, which 
restrained it. The limb afterwards mortified, and was ampu- 
tated, the patient doing welt. In the eighth case (No. 42), 
the hemorrhage occurred at several intervals between the 
twenty-fourth and forty-third days after the operation, when a 
second ligature was placed on the vessel higher up than the 
firsl, but without success. In the ninth (No. 48), repeated 
hemorrhages occurred after the nineteenth day, and the patient 
died. In the tenth (No. 77), the artery was ligatured on the 
■ 22d of August, for hemorrhage following amputation ; on the 
28tb, bleeding took place from the groin, which was restrained 
by pres.iure with a truss, and the patient cured. In the eleventh 
(No. 78), the vessel was also tied for hemorrhage after ampu- 
tation; ligature of the femoral having been first tried ineffec- 
tually. On the day following the operation, there was a slight 
return, which was arrested by pressure. In the twelfth case 
(No. 90), which was one of varicose aneurism, it took place on 
the fortieth day after the application of the ligature from the 
inferior end of the wound. On the forty-third day there was 
another frightful return of it, when the aneurismal tumor was 
laid open with a view of tying all the bleeding vessels; the 
]os9 of blood when this was done, was such as to make the 
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operator fear the man would die on the table; he,' however, 
lived eleven days. In the thirteenth (No. 96), the artery was 
lied lo arrest hemorrhage from a stump, and more than six 
weeks after it, in consequence of a return of bleeding, ii was 
again secured higher up than at first, and the patient cured. 
In the fonrteenth (No. 114), ii occurred on the seventeenth 
day, and proved fata!. 

Suppuration of the sac. — In ten cases, the tumor is stated to 
have suppurated after the operation, all of which did well. In 
one of these (No. 1$), the integuments were in a state of mor- 
tification at the time of the operation, and on the twenty-third 
day after it, an incision was made into the tumor, and its con- 
tents evacuated. In another (No. 75), the tumor, which ia 
staled to have been " of enormous size," suppurated and was 
punctured on the 25tb of March. On the 31st and 2d of 
Ajiril, hemorrhages occurred from it, and a fruitless effort was 
made lo lake up the profunda. On the 12th, the bleeding was 
renewed, and the actual cautery was applied. On ihe 14lh, 
"apprehensive of another hemorrhage," an effort was made 
to tie the internal circumflex without success, and the actual 
cautery was again resorted to. In a third (No. 95), where the 
ligature had been applied close to the bifurcation of the com- 
mon iliac, the tumor discharged itself through the wound on 
the twenty-fir,st day, and in No. 113 the same occurrence had 
taken place on the twenty-ninth day. 

Oangrate of the limb. — Tliis occurred in sixteen out of the 
one hundred and eighteen cases; three of, which were cured 
after amputation, and twelve died. In one ca^e (No. 31), the 
artery was tied on the 22d of January, mortification followed, 
which extended to the thigh, and on the 9tb of February am- 
putation was done closo to the trochanter. In a second (No. 
34), the ligature was applied August 27th, and the limb was 
amputated September 26lli, In both of these cases the vessel 
was secured to restrain hemorrhage. In the third case (No. 
101), the operation was done for femoral aneurism on the 20th 
of February. The ligature separated on the twenty-second 
day, and about a week after ihis occurred, gangrene was ob- 
served in the toe, and gradually extended up to within a abort 
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distance of the knee, where the limb was removed. These 
amputntions were all successful. Id one instance (No. 61), 
slight sloughing of the sole of the foot occurred from a bottle 
of hot water applied to the part. 

Cause of death. — Of the one hundred and eighteen cases, 
thirty-three died. Of these, six died from hemorrhage ; three, 
from sloughing of the aao; thirteen, from mortification of the 
limb ; one, from the bursting of an aneurism of ibe aorta at its 
bifurcation, ten weeks and six days after the operation ; two, 
on the tiiird and fifth days from prostration ; two, of perito- 
nitis ; two, of tetaous ; one, on the eleventh day of some affec- 
tion of the chest — probably diseased heart ; one, on the secood 
day, of delirium tremens; one, of diffuse inflammation, and in 
one, the cause is not noted. 

DtfficuUies of, and accidents during the operation. — In two in- 
Htances (Nos. 20 and 51), the peritoneum was wounded in the 
operation. Both patients recovered. In one (No. 74), the 
sac was accidentaJIy wounded after the ligature was applied. 
In one (No. 91), -a vein — the circumflex ilii — was a source of 
much embarrassment to the operator, who gives with his cose 
a plate representing it. 

Mistakes in diagnosis. — In four of the cases given in the 
table (Nos. 22, 40, 67, and 88), the tumors had been mistaken 
for abscesses and opened previous to the operation. Of these 
none recovered. In No. 106, the aneurism which followed a 
gunshot wound was supposed to arise from a wound of the 
femoral. Upon examination it was found that the ball did 
not pierce the fascia lata, but had passed altogether in the 
subcutaneous fat, and that the only vessel wounded was a su- 
perficial branch of the femoral artery, which was divided close 
under Poupart's ligament and nearly an inch from the main 
trunk. 

Mr. Fergusson' mentions that he has seen "a most expe- 
rienced and judicious surgeon cut through the parietes of the 
abdomen with the intention of tying the external iliac artery 
for a supposed aneurism where none existed." This case is, I 
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presume, ihnt which bus been recorded by Mr. Syrae in one of 
his Surgical Reports in tbe Edinburgh Journal, and is well 
calculated to show the difficulty of diagnosis which ia some- 
timea met with. The tumor, which was stated to have followed 
a misstep made some eiglit motiLhs before his presenting him- 
self for examination, waa situated in the right iliac regiou of 
a man aged 5-1. It was tense, pulsated obscurely throughout 
its whole extent, and offered a distinct bellows sound upon 
the application of the stethoscope. Believing that an aneu- 
rism existed, Mr. S. made an incision into the abdomen, six 
inches in length, with the intention of securing the external or 
common iliac, but when exposed, the tumor was found to be 
composed of a solid cerebriform mass, and was taken away en- 
lire. Seven days after it the patient died, and on dissection, 
a chain of tumors similar in nature was found surrounding the 
great vessels on both sides. 

Internal Iliac Artery. — I am aware of only seven in- 
stances in which this vessel has been ligatured. These were 
by Stevens, Atkinson, Thomas, White, Areudt, Motl, and J. 
K, Rodgers. Of these, three died, and four were cured. -In 
all of them the operation was done for the cure of aneurisms, 
and in one of them (Mott), although tbe peritoneum was 
opened in the efforts to separate it from tbe parts beneath, jet 
the patient did well. 

Common Iliac Abtert.— Fifteen cases are recorded in 
wbicb the operation of tying tbe primitive iliac has been per- 
formed. Tbe first case in which it was done was that of ft 
gunshot wound, in 1812, by Dr. W. Gibson, of this city. The 
patient died from peritoneal inflammation and secondary 
hemorrhage on the thirteenth day. The second case was that 
of Dr. Mott, for aneurism, in 1827, and was fully successful. 
Tbe third was in 1828, by Mr, Cranipton, also for aneurism, 
and was unsuccessful, the patient dying on the fourth day 
from hemorrhage. The fourth case was that of a boy, aged 
eight, in whom the common iliac was tied by Mr. Liston, in 
1829, in consequence of secondary hemorrhage after amputa- 
tion, and was unsuccessful. The fifth was the case of a lady- 
operated on in 1833, by Mr. Guthrie, for a tumor on the right 
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nates as large as an adult head, which presented bo decidedly 
the characters of aneurism that it was believed to be so by 
Mr. G., as well as by Sir Astley Cooper and olhers, who ex- 
amined it. Pulsation was manifest in every part of it, and 
"oa putting the ear to it, the whizzing sound attendant on 
the flowing of blood into an aneurism could be very decidedly 
heard." Diminution of the tumor to the extent of one-half 
followed, and recovery from the operation was complete. 
Five months after it the tumor again enlarged, and she gradu- 
ally sunk. On post-mortem exaniiimtion, eight months after 
the operation, the arteries were found lo be perfectly healthy 
and the tumor to consist of cerebriform matter. The sixth 
was by Mr. Salomon, of St. Petersburg, in 1837. Ti.e cure 
was deemed perfect, the tumor almost disappeared, and the 
free use of the limb was restored. Ten months after, the pa- 
tient is slated to have taken cold, and had an abscess to form 
upon the affected side, which was opened just below Pouparl's 
ligament. He died shortly after, worn out by the -suppura- 
tion. The seventh case was that of Mr. Syme, in 1S38, for 
aneurism, and was unsuccessful, the patient dying or. the 
fourth day. The eighth was by Deguiae of PariH, in 13-10, 
and proved successful, despite three serious aceideula which 
happened during its performance, viz., the wounding of the 
sac, the giving way of the vessel under a first ligature, and 
the wounding of the femoral vein in the taking up of the ar- 
tery of that name which was done at the same time to prevetit* 
Becondary hemorrhage. The ninth was in a cnsoof aneurisni, 
aged twenty, which occurred to Dr. Post, of New York, in 
1840. Tlie symptoms here were deceptive, and it being judged 
that deep fluctuation was present, an explorative incision was 
made into it. On the following night there was a sudden gush 
of arterial blood, which was arrested by compression, and the 
day after, a ligature was applied to the common iliac by cut- 
ting through the peritoneum, the tumor extending so high up 
that it was thought impracticable to expose the vessel without 
it. The patient sunk twenty-four hours after the operation, 
from exhaustion and loss of blood. The tenth case was that 
of a female child, aged two months, in whom the artery was 
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secured by the late Dr. Buslic, on account of a large niieuriam 
by anastomosis of the left labium. Tlie cliild lived five weeks. 
In the eievenlh case tlie ligature was applied by Dr. Pirogoff 
on account of hemorrhage after the removal of n ligature from 
tlie external iliac, which had been applied for the cure of 
aneurism. In exposing the vessel, the peritoneum, which 
was adherent, was torn through. The wound became gangre- 
nous, aijd on the eleventh Any, fecal matter was discharged 
through it. On the fourteenth day hemorrhage occurred, and 
the patient died twenty-four hours after it. The twelfth case 
■was that of my colleague at the Pennsylvania Hospital, Dr. 
Peace. The operation was done in August, 1842. The tu- 
mor, which extended from three inches below to the same 
distance above Poupnrt's ligament, liad become, five mouths 
after the operation, reduced to the size of a filbert, and was 
perfectly hard. On the 13th of November, 1843, he presented 
liimself for rendmission at the hospital, and staled that after 
being last seen he had returned to his employment— that of 
loading boats with stone — and had contitiued perfectly well 
and able to work up to within two weeks, when his attention 
was directed to a reappearance of his tumor. Upon exami- 
nation it was found to be of the size of a small orange, was 
soft, entirely free from pulsation, presenting evident marks of 
fluctuation, and the skin covering it discolored. A few days 
afterwards an opening took place in it and was followed by 
considerable hemorrhage, which was arrested by coinpres- 
Bion Several recurrences of this followed, and he died on 
ibe 24th. The thirteenth case was an aneurysm operated on 
hy Mr. R. Hey in 1843, and was successful. The fourteenth 
is the interesting case of supposed aneurism which has boea 
published by Mr. Stanly. On applying the ear over the ab- 
dominal parietes, a bellows sound in the tumor was plainly 
recognized. Compression applied to the femoral artery below 
the tumor produced enlargement of il, but when D)iidc upon 
the aorta, all pulsation was arrested ; after the application of 
the ligature to the common iliac, pulsation ceased. Death 
occurred on the third day from peritonitis. Upon dissection 
17 
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the artepjea were found to have no connection wilh the ta) 

which was composed of metJullary matter. Tumors of a simi^ 
lar character were found in the heart and lungs, and one ol 
the aize of an orange occupied the middle and inner side ol 
the arm, which during life was observed to be free from pul- 
sation or pain, aiid was said to have existed for several years. 
The fifteenth and sixteenth cases are those which have been 
published by Dr. Garviso of Monte Video. The first, which 
occurred in 1837, was an aneuriam of the external iliac which 
extended from the pubis to the umbilicus, and was of the size 
of an adult's head. An eschar which had formed on the tu- 
mor had commenced to separate and gave rise to abundant 
hemorrhage immediately previous to the performance of the 
operation. From the size and situation of the tumor the 
cavity of the peritoneum was necessarily opened. Death fo] 
lowed in four houra. The second of his cases — also an aneu 
rism — was in 1843. The incision was made with a view ol 
securing the external iliac, but the disease was found to ex- 
tend HO high up that the common trunk was tied. The liga- 
ture separated on the thirty-sixth day, and the patient reco- 
vered. Total, sixteen cased, of which eight may be said to 
have been successful, and eight died. 
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MORTALITY FOLLOWING THE LIUATUHE OF THE CAROTID 
ARTERIES AND ARTERIA INNOMINATA. 

Close exdminntion of the cases recorded in llie present 
tables shows that the operation of deligaiiug the carotid haa 
been too generally looked upon as one of but comparatively 
little (larger ; an analysis of them proves that serious symp- 
toms frequently follow the mere cutting off of the supply of 
blood to tbe brain through this vessel, at the same time that 
it strikingly exhibits the frequency and severity of the other 
accidents which follow it, and throws some light upon tbe 
rate of mortality attendant apon operations on tbe great ves- 
sels of the neck. 
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^1 REMARKS. 

^H 1. Progrcfisive diminulion of tumor afler operation lill Ihe 5tL day, when 
^H it increaBcd. inSnmcd, BuppurHlcd, and ulcerntcd. Upwards of tbrcc fears 
^H fcfter the operation the patient cootinuod to enjoy good health. 
^H 2. Tumor did not diminiaU after operation. About three weeks after it 
^H the swelling increased, and its pulsations became stronger. Patient di«<d 
^H March 23, 1827. On dissection tJio heart was founil hypertrophied. Th* 
^H carotid artery wat found, to bt eompUtely ^lerciov*, and could hardly bave 
^H been tied. 

^H weeks after operation the wound, which had healed, re-ulceraled. April I8, 
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Uemorrliase from woood, whicli waa repeated at iulervnla lill 33d ; agaia 
on 1st of May, wben she died. On dissection pericarUilia and dilatation 
oroortA. Sac Slled with coagulum. Carotid tliickencd, and lotrcr pari ot 
it completely closed. Just above wliere the ligature was applied an ulcerated 
Qpeniug of it existed. 

4. The tumor was very large and suffocation imminent. After the ope- 
ration it rapidly diminislied. On 37lli day after it liie wound waa lieaied, 
and the Lumor waa reduced to one-tialf its former bulk. Patient was alive 
and well in Mareli, 1830. 

6. Pulsation stronger on 33d. By S2d October tumor bad dimioiahcd 
onC'tbird, waa bard, and pulsation.scurcely pcrceptlblu in it. On 811i Au- 
gust 1830, tumor suppurated and dtscliarged about oz. ixiv of pus mixed 
with a number of haira. The opening was enlarged, and two flcshj tumors, 
of the size oFa small puliet'a egg, were brought into view by it, having on 
their surface scvenkl hairs nnalogoua to those which had been discliarged. 
A ligature was put around that which first presented, aa ion' as possible be- 
hind the sternum, nnd it w^ atl'iwcd to slougU off. Tlie second was also 
lied, and then removed by the knife closu to the ligature. After this the 
cavity of Ihe snc contrncted, and by end of November was completely cica- 
trized. On IGth May, 1881, she enjoyed perfect health, and all trace ot 
tumor had disappeared. 

6. By 14th Hnrch the tumor was reduced to half its size, but on SSth 
again enlarged, and on 30lh Slay gave way and discharged oz. viij of dark 
fetid fluid. On following day the opening was enlarged and gave exit to 
coaguia. On 3d July expectorated az. vj of fluid blood, and died on 18lh. 
Dissection showed no vrsligc of sac remaining. Left carotid was obliterated 
Ih)m the bifurcation to aorta. A distinct aneurism of aorta, of the size of 
an orange, existed between Ihe artcria innominata and tbc left carotid. 

7, The pulsation in and size of tumor gradually diminished after the ope- 
ration, and by IGth of October both bad entirely disappeared. The patient 
died R'om suffocation April S3, 1830, Dissection ahowcd the right carotid 
to be obliterated. No tumor externally, internally was of the size of the 
two flsla. 

R. Immedialcly aner Ihe operation the tumor grew less, and the pulfalion 
in it diminished. In December the tumor was Increasing rapidly, and was 
more than double its original size, and on tbc 3d of that month the subclo' 
vian was lied. This nperalion was followed by relief of symptoms, but the 
tumor continued slowly to increase. He died lOtii Feb. 1840, from burat- 
ing of Ihe sac. Dissection sliowcd the aneurism to be scoied in the iDDomi- 
Data. The aorta was dilated and studded with osseous plates. 

9. On autopsy found aneurism of Ihe Innominala and of the cross of Ibc 
aorta. Tbc left carotid was almost obliterated, and the vencbrab smaller 
than in Ihe natural slate. 
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10. Afturnixin of operation pulaniion in tbe lumor "was tremcndoDS." 
After the ITIh it became weaker, and lumor began to harden and diminish 
in size. He relunied lo bis employment (charcoal maker), and dropped 
down dead 20 months Bfter the operation. The arterJH innominata n-as 
double its natural size, and sludded with splculfe of os^fic mailer Right 
carotid, from its origin to point at which ligature had been applied, was 
dilated into a sac, which wasploggcd up by a dense fibrinous depost. 

Jl. Bt Bth Sept. tnmor had lessened considerably, and the pulsations 
were less distinct, and on lOtb of same continued gradually diminisbiDg. 
Two years after operation there waa no appearance of tumor externally, 
but in consequence of a return in her symptoms ft ligalure was pnl round 
ihc subclavian (Aug. 2, 1S38). From this she recorered, and her symp- 
toms were mitigaied. She died Nov. 37, 1838, of pleuHlis, having li»ed 
two years and three months aner ligature of tbe carotid. Dissection showed 
the innominata alone lo be the seat of disease. The sac, except a channel 
of tbe usual size of the innominata, was filled by a dense, organized coagu- 
lum. The right carotid was permeable for abont a third of an inch from its 
origin. Opposite tbe cricoid cartilage there was an intermption to its con- 
tinuity, where the ligature had been applied. The upper portion of the 
vessel was impermeable to where the external carotid was given off. 

13. Pulsation in tumor gradually diminished after operation. One year 
after it was the size of a small nui, and pulsation was scarcely perceptible 
in it. M. Rol>ert, in his These, slates, that in Jnne, 1843, the patient con- 
tinued in a salisfaclory stale. 

13. After the operation the tumor decreased, and lis pnlsations wer« 
weakened. On dissection the tumor was nearly filled with pretty firm cIoU 
nf fibrin. No clot was found in the carotid even as higli up as the ligature, 
which was placed one-fourth of an inch below (he bifurcation. 

14. Tumor did not diminish after tbe operation. On dissection the caro- 
tid was found obliterated, both above and below the ligature, hj n firm clot. 
The ligature had been placed three-fourths of an inch below the bifurcation. 

15. On tightening the ligature the swelling disappeared. After a short 
time it began gradually to return, though It did not nearly regain its original 
size. On llth the tumor was the size of a walnut. Dissection showed the 
tumor to fill up the whole of the anterior and middle mediastinum in front 
of the root of the right lung, extending from the cartilage of the third rib to 
tbe top of the eternum. The aneurism commenced at root of innominata, 
involving nearly tbe whole of thai vessel, and also the transverse portion of 
tbe arch of tbe aorta as far as the left carotid. The first bone of the stemom, 
end of clavicle, and first rib were denuded of periosteum, and formed poii 
of the outer wall of the sac. Descending aorta was dilated as far as the 
diaphragm, and bad ossified deposits. Left ventricle slightly hyperlrophied. 
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Seiuks I. — Anburisms. 

MortaliUj. — Of the thirty-eight cases in this series, twenty- 
two recovered, and sixteen died. 

Sex. — Of these thirty-eight cases, twenty-seven were males, 
and eleven fenjales. Of the eleven females, two had aneurisms 
following wounds, seven labored under true aneurisms, and 
two had tumors in the neck which were misiaken for it. 

Right or lefl side. — Of thirty-three cases in which the 
affected side is noted, twenty-two were on the right, and 
eleven on the left side. 

Agv. — This is mentioned in thirly-four of the cases, of 
which number there were under 20, four; between 20 and SO, 
seven; 30 and 40, eight; 40 and 50, nine; bQ and 60, three; 
60 and 70, three. 

Disease. — Of the thirty-eight operations contained in the 
series— thirty-three were done for the cure of aneurism — one 
was for the cure of varicose aneurism, and in four the tumors 
though supposed to be aneurisms were afterwards discovered 
not to be such. 

Period the ligaiure separated, — In twenty-one of the cases ia 
which this id noted, the ligature came away : in thirteen, 
before the twentieth day ; in seven, between the twentieth and 
thirtieth days; and in one on the thirty-third day. 

Heturn of pulsation in the tumor after the application of the 
ligature. — In nine of the thirty-eight cases, pulsation was 
noticed in the tumor after the operation. In one of these 
(No. 2), pulsation "did not wholly cease" after the application 
of the ligature, but continued for upwards of two months, 
the cure afterwards being perfect. In No. 10, pulsation 
became more faint, but did not entirely cease on tightening 
the ligature. Two days afterwards it was not perceptible, and 
the swelling diminished to one-fourth of its original size. In 
Ko. 13, the tumor was noticed to pulsate on the fourteenth 
day after the operation, and continued to do so four or five 
months. In Kos. 23, 28, and 33, pulsation never entirely left 
tbe tumors. In the first of these, aneurisms existed on both 
aides of the neck. Pulsation did not immediately cease on 
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the application of tbe ligature, lliough it did in the course of 
the rollowing hour; on the succeeding day, however, it re- 
curred feebly, and continued diminishing till the seventeenth 
day, but never ceased. The patient recovered from the eCTects 
of the operation. The second died after repeated hemorrhages 
at the end of six weeks. The last (No. 33), was a woman 
aged sixty, affected with aneurism of the internal carotid. 
The tumor which had existed about five mouths, and had 
attained the size of a large walnut, was in the throat in the 
situation of abscess connected with the tonsil. It presented 
the diifused aspect of a purulent collection, and a strong and 
uniformly distending pulsation could be perceived over every 
part of it. After the artery was lied, pulsation continued in 
the tumor, but was much less forcible. The patient died in 
thirty hours. Tiie operator adds, "though doubts might be 
entertained as to tlie cure of the disease, tlirough want of suf- 
ficient obstruction in the flow of blood, no apprehension was 
entertained of danger from the operation, and I feel quite 
unable to offer any satisfactory explanation of its fatal issue." 
Tliia case is highly interesting, us presenting an example of 
aneurism in a very unusual situation, and is accompanied by 
a drawing which shows very distinctly its position in regard 
to the artery. In No. 9, pulsation was observed in the tumor 
four hours after the operation and left it on the sixteenth day. 
In No. 15, pulsation in the tumor continued for a number of 
weeks — a cure taking place, and in No. 32, slight pulsation 
returned on the night of the operation, but afterwards entirely 
disappeared. 

Hemorrhage after the operation. — AH the cases in which this 
occurred, after the operation, but two proved fatal. Iq No. 
12, the artery was tied on the 14th of November, and the 
hemorrhage had place on tlie 29th of December, and was 
arrested by firm pressure and low diet. In No. 38, it took 
place on the evening of the tenth day, to the amount of a pint, 
and was checked by pressure, but on the next day there was 
a recurrence of it, which ceased spontaneously. 

Bursting of the tumor. — In six of the thirty-eight cases, the 
tumor suppurated, and either burst spontaneously or was laid 
open. Of these, four died, and two were cured. In No. 5, 
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the opening is tW sae tock fhet iteaxij eigte aeadM after 
tbe opentioa. aad hi Nol 9 t&era was aa utenral «f abool 
foor mootlis b tf w BM theae oec«n«aeca. Id cae caai^ vUcfa 
died, No. 34, tfce opmi^ was in ibe phaijiix fifteea dajs 
after tbe opentiott, aad on tbe ame daj tbe taaor was laid 
open. In Xo. 27, tbe aBcamm bad raptnred into tbe nootb, 
prenoos to tbe opemtion, jei tbe patient did velL 

Qntae ^ iealk. — Of tbe tbirty-^gfat cases opeiated upon 
ibr aaevrisnu, rixteen died. Of tbese, tvo died from inflam- 
nation of tbe sac; one &oa iaflammation of the brain ; fire 
from betoorrbage uwiiii^ on at periods between tbe foonb 
and serentietb days; oae £roa spaan of tbe glottis ; two from 
apoplexy and eoagetioo of tbe brain ; one from " exhaustion" 
on the fifth day; and io foor tbe eanse of deatb is not noted. 
Mttlakt$ in diagmotU. — In seren <rf' the tbirty-eigbt cases 
in tbe table, mistakes in di^nosis oocnrre*i. In No. 16, the 
tumor, on dissection, prored to he a fangua hsmatodes. In 
lHo. 37, tbe disease was eareJpomatoQS. Io Xo. 30, tbe aneu- 
rism was supposed to he enred, the patient liviog nine months 
after the operation, bat on post-mortem examiD&tioD, it was 
found to be a tumor sniToaiidiDg, though in no way connected 
with the arterj. In Xo. 35, the patient was also looked upon 
as cured of his anearisin, and died four months afterwards of 
hroDchilis, when the disease was foand to be a glandnlar 
swelling. In No. 25, the aneurism was mistaken for an abscess, 
and incised ; repeated hemorrhages followed, and the external 
carotid was aecored. This procedare failed to arrest the 
bleeding, and the common carotid was tied. The patient died 
ou the sixth day. In No. 31, a boy nine years of age, tbe 
tumor was carefnlly examined to ascertain if pulsation existed, 
"a hint having been {jiren that it might to some way be con- 
nected with the carodd,'' but not the slightest pulsation could 
be perceived in any part, except in the coarse of the vessel. 
Such being the case, a puncture was made in tbe tumor nnder 
' the impression that it contained matter. A gosh of arterial 
blood followed, and about four ounces were lost in a few 
Stioonds, The wound was closed by hare-lip pins and the 
twisted suture, and the bleeding checked. On the following 
18 
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day the carotid waa tied close to the origin of the innomiuata. 
On the Sd of November, a audden gush of arterial blood toot 
place from the wound in the neck, the ligature being still firm. 
This waa suppressed by plugging the wound with lint. Hem- 
orrhage recurred six times after this, the last leaving him in 
a state of perfect collapse, and he died on the 6th. On dis- 
section, the proximal end of the vessel was found to be quite 
open, and there had been no attempt at the formation of a 
clot. The operator, Mr. Liston, believes that the tumor was 
originally a scrofulous abscess accompanied with ulceratiou 
of the vcBsoI, and consequent effusion of blood into the cyst; 
this, he thinks, was proved by the position and form of the 
cyst (plates of which are given), the nature of the lining 
membrane, the absence of lamellated coagula, and the kind of 
opening in the artery — it being very small, and the three 
coats being trace.tble to the margin of it. No. 22, was an 
aneurism following a wound of the vertebral artery alone, in 
which the common carotid was tied at the hospital of Naples. 
The tumor was seated below the mastoid process. The paiient 
died on the ninth day, and the autopsy showed the aneurism 
to occupy the vertebral artery between the transverse pro- 
cesses of the first two cervical vertebrae. The vertebral 
artery being very rarely the seat of aneurism, it may be well 
to notice here a case somewhat similar to that just mentioned, 
which is recorded by M. Ramaglia, of Naples. The patient, 
aged thirty-nine, received a wound from a sharp-pointed in- 
strument behind the left ear, which resulted in the formation 
of an aneurismal tumor in that situation. The common 
carotid was tied for its cure, but finding that this did not 
arrest pulsation in the tumor, the ligatare was removed. A 
short time after, the paiient died, and dissection showed the 
aneurism to arise from the vertebral artery.' 

Another example of aneurism of the vertebral artery is 
mentioned by Mr. South, in his translation of Clielius's 
Surgery, as having occurred in the Northern Infirmary 
at Liverpool ; the carotid artery could bo distinctly traoed 
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over the pulsating swelling, of the actual nature of which 
there were some doubts as to what kind of aneuriam it was, 
or whether only a pulsating tumor. It was decided to tie the 
eommon carotid artery. The tumor rapidly increased after 
the operation, and in about a fortnight the patient died by the 
bursting of the aneurism into the trachea. On post-mortem 
examination, an aneurism of the vertebral artery, between 
the transverse processes of the fourth and fifth cervical ver- 
tebrfe, was found. 

The diagnosis of aneurismal tumors of the neck is acknowl- 
edged by all to he at times exceedingly difficult. An instance 
in which enlargement of the thyroid gland, as proved by 
dissection, was mistaken for an aneurism, has been reported 
by the late Dr. H. P. Griflitts. Wishing, he observes, "to 
think the disease was glandular, endeavors were frequently 
made to draw the tumor out from the artery, but without 
success, as it was so firmly fixed over the vessel as not to be 
moved from it, and the pulsation was such as to convey the 
idea that there was no intervening substance," The propriety 
of au operation had been suggested, to which objection was 
made from a belief that the artery below the clavicle was 
diseased. In ihe Did fonnairedes Sciences Miilicales, lota, xviii., 
the case of a creole with a tumor in the neck is mentioned, 
which was submitted to the inspection of several celebrated 
surgeons in Arnericn, Paris, and London; all of whom pro- 
nounced it to be an aneurism of the carotid artery. It was 
afterwards ascertained by M, Boyer, that no such disease 
existed — but simply an extensive enlargement of the glands 
of the neck. 

Derangement of the cerebral /unctions. — In twelve of the 
thirty-eight cases, serious symptoms were manifested in the 
brain after the ligature. The effect of cutting off the supply 
of blood through one of the carotids is so interesting, and 
until the researches of Mr. Chevers, of London,' was- looked 
upon so lightly by practical surgeons, that we shall give these 
results somewhat in detail. In the first case in which the 

' Tbn pttper of this gentleman will be found in Uio Londou Jlcdictil 
Gazette, vol. i., N. B.. 18i5. 
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©[.leration was ever done for the cure of aneurism, No. 1, para- 
lysis of the left arm and leg came on on tbe eiglitli day. Foar 
days afterwards, the palsy of the arm had almost disappeared, 
and Tio further report concerning it is made. In No. 4, there 
was great dfowsiness on the third day, and, oo the following 
day, the right side was much more feeble than tbe left. After 
some days these symptoms gradually disappeared. In No. 
18, the patient became slightly convulsed on the right side, 
one and a half hours after the operation, and sunk into a 
stale of stupor. Two days afterwards, his left side became 
paralyzed. In No, 16, it is stated, that "afew hours after the 
operation, symptoms of inflammation of the braiu arose," but 
were subdued by the atiphlogiatic treatment. In No. 37, 
apoplexy occurred on the morning of the day following the 
operation, from which the patient partially recovered, and 
lingered on for nine days after it. In No. 85, slight cerebral 
disturbance arose the day after the ligature, and on tbe fourth 
day there was paralysis of the left side. In No. 17, dimness 
of vision, and a sense of coldness over the right side of the 
face, came on immediately after the operation, which gradu- 
ally disappeared in a few hours, though for some days, head- 
ache, dilBculty of deglutition, and heaviness in tbe right side, 
were complained of. In No 20, the patient lost the use of the 
left eye, and was affected with hardness of hearing. In No. 
25, there were slight convulsions on the second day after the 
operation. In No. 9, giddiness, with numbness and trembling 
of the right arm, came on two hours after the operation, the 
numbness disappeared the day after. In No, 34, hemiplegia 
followed (the side is not stated), which, it is added, may have 
occurred at tbe moment of tying tbe ligature, but was not 
remarked until an hour or more after the operation, and the 
patient continued faint and hemiplegie till her death on the 
fifth day. In No. 26, coma supervened on the night afler the 
operation, and the patient soon after died. Of these twelve 
cases, seven died. 

These cerebral symptoms were noticed at various intervals 
after the tying of the artery, and in all of them, are attribu- 
table either to cutting off the direct supply of blood to the 
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brain, or to disease consequent upon the altered condition of 
the circulation in ttat organ. It is impossible to determine 
what particular state of the vessels of the brain predisposes 
it to become diseased after obliteration of the carotid, The 
researches of Mr, Cbevers lead him to think that in most 
instanecs the fatal mischief is consequent upon deficient arte- 
rial supply, but that in some cases it may arise from increased 
pressure of blood upon the arteries of the affected hemisphere, 
in consequence of the supply to the carotid being diverted 
through the vessels of the circle of "Willis. 

SeHIES II. — WOUSDS, ETC. 

Of the thirty cases contained iu this series, fifteen were 
cured and fifteen died. 

Period the ligature separated. — la thirteen cases in which 
this is noted the ligature came away : in one, before the tenth 
day; in nine, between the tenth and twentieth days, and in 
three, between the twentieth and thirtieth days. 

Heviorrhatje a/Ur the operation. — In six eases hemorrhage 
followed at various intervals after the application of the liga- 
ture, and of these three died. 

Derangement of the cerebral functions. — In eight of the 
thirty oases in this series, serious cerebral symptoms occurred, 
either from inflammatiou or from interruption to its normal 
circulation, and of these eight only two recovered. In one 
of them, No. 16, the operation was followed by troubled 
vision, which remained imperfect on the right side. In No. 
18, immediately after the application of the ligature, the 
patient became motionless, lay with closed eyes witbout an- 
swering when spoken to, unless the questions were repeated 
several times. This state was followed by coma and death in 
twenty-four hours. In No. 6, headache and delirium occurred 
on the fifth day after the operation, and on the seventh, stupor 
and death. In No. 14, it is stated that she lay for two or 
three days subsequent to the operation in a state of insensi- 
bility, and ihi-n gradually recovered. In No. 2fi, hemiplegia 
of the left side of the body and right side of the face was 
observed three hours after lie operation, and the patient diud 
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on the ninth day. In No. 2, the man, on the night of the 
operation, became delirious and had convulsions which were 
most violent on the left aide, and soon afterwards his right 
side became hemiptegic. In No. 22, hemiplegia of the Jeft 
side came on on the sixth day. In No. 29, the patient during 
the operation made violent efforts with his right side, bat 
never moved the left extremities. During the night the right 
extremities were frequently convulsed. In the two following 
days twitchinga of the right side and paralysis of the left 
continued. 

In No. 12p it is noted that the patient was epileptic, and 
that this condition was not removed by cutting off the supply 
of blood to the brain. In No. 19, the patient during the 
operation " became relaxed and seemingly faint, and bis 
voice, which had been previously coarse, fell to a whisper 
and could not be raised above it." The respiration was not 
disturbed. The operator attributes the feebleness of the voice 
to " turning ofl' the supply of blood to the larynx through 
the upper thyroid artery," though it wouTd seem more pro- 
bable that, in the necessary hurry of this operation, and 
the obscurity of parts from the flow of blood, the superior 
laryngeal nerve had been included in the ligature. In No. 
9, the vessel was secured to arrest hemorrhage following the 
extraction of a tooth, styptics and the actual cautery having 
been first in vain tried, but the bleeding continued after the 
vessel was tied. 

In No. 26, a mistake occurred in regard to tying the artery 
whicli merits notice. On the fifth day after the receipt of the 
wound in the side of the neck, the surgeon in attendance tied 
what was supposed to be the primitive carotid; compression, 
which had before been employed, was continued. Three days 
after hemorrhage returned as severely as ever, and M.SOdillot, 
who was then consulted, finding that the ligature had really 
not been placed around tho artery, proceeded to secure it. 

A most instructive case, in which an error similar to that 
just mentioned was made, occurred at the New York Hospital 
in 1840. The case was one of violent hemorrhage arising 
from ulcerations towards the middle of the neck, in which it 
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was delermined to apply a ligature to the common carotid. 
An incisioQ was made in the ordinary manner on the inner 
side of the sterno-mastoid muscle, and in the usual situation 
of the sheath of the vessels a large mass of fibrine was found 
adhering to all the tissues in that region and confounding 
them in such a manner, th.it it was difBcult to distinguish one 
from another. After careful dissection, what appeared to be 
the sheath of the vessel was exposed and divided. A cylin- 
drical body of the size and color of the artery was then 
brought into view, and a ligature passed under it. Several 
of the surgeons present, as well as the operator, felt the vessel 
under which the ligature was placed and were convinced 
that it was the carotid artery, although no distinct pulsation 
oould be felt in it; this was attributed to the extreme prostra- 
tion to which the patient was reduced. The ligature was then 
tied without any effect in arresting the flow of blood. From 
this it seemed evident that the subclavian, or one of ita 
branches, was wounded, but the patient was so prostrated that 
it was not deemed safe to attempt any further operation. 
Firm pressure with the hand was therefore continued. Death 
oocurre<l early on the following day. Upon post-mortem ex- 
amination, the ligature was found to embrace only a band of 
organized lymph, situated immediately anterior to the sheath 
of the vessels, which were in a perfectly healthy condition. 
The hemorrhage was found to proceed from the inferior thy- 
roid, which was destroyed by ulceration iu one-half of its 
eiroumference for the space of an inch.' 

Series III. — On Extirpation of Tdhobs. 
In this series, there are eighteen cases in which the common 
L carotid was tied previous to, or at the time of the extirpation 
lof tumors of the neck or jaw. Of these, six died, and one is 
^stated to have been "recovering on the eighth day." 

In one of these, the external jugular vein was wounded in 
exposing the artery (No. 16). In No, 15, where the artery of 
the right side was secured, the patient had, on the evening of 
the operation, "not exactly paralysis, but great difficulty in 

' New York Sledical Onzctle, Feb. 9, 1843. 
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moving the left arm and leg." On the seventh day, " incipient 
coma, loss of sensation And motion iu the left arm" is noted, 

and on the day after sensation and motion in the arm are said 
to have returned. No further account is furnished. In No. 
10, the patient is stated to have been seized with convulsive 
action of the muscles of the whole body, but chiefly on the 
left side, on the morning after the operation, and on the suc- 
ceeding day was suddenly taken with convulsions, soon be- 
came comatose, and died. 

The Hgaturiug of the carotid, previous to the extirpation of 
tumors about the neck or face, originated with Mr. Goodlad. 
Unless there is reason to suppose that the tumor involves tlie 
artery itself, it would seem to he an unnecessary step, inas- 
much as pressure alone, if eonfided to a careful assistant, will 
as effectually guard against the danger from hemorrhage. In 
determining whether or not it is to be employed, it must be 
borne in mind that this preliminary measure is in itself a 
dangerous operation, and as has been justly remarked by Mr. 
Chevera, that " it would be far better for the surgeon to make 
up his mind to contend with an active hemorrhage, than that 
he should submit his patient to the chance of fatal hemiplegia, 
even although he believed that chance to be a remote one." 
The idea seems still to be entertained by some, that after such 
a step, the subsequent dissection of the tumor is nearly blood- 
less. The opinion is an erroneous one, the anastomoses being 
80 free in the enlarged state of vessels which usually exist in 
these cases, as at times to pour out blood profusely. In 1827, 
Mr. Liaars attempted to remove the superior maxilla for a 
medullary tumor of the antrum, He commenced by tying 
tlie common carotid artery of the affected side, but was pre- 
vented from completing the operation by hemorrhage, the 
patient having lost upwards of two pounds of blood in a few- 
seconds. In a case which occurred to Dr. Mott where the 
carotid was tied immediately before a disarticulation of ooe- 
half of the jaw, the hemorrhage was exceedingly profuse, and 
some fifteen or twenty vessels required to be tied. Where 
the ligature is applied to the artery, nny number of hours, or 
days, as has been done, before the removal of the tumor, the 
procedure cannot, we think, be justified. According to Muii 
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and Sledman, anotber Advantage besides that of arresting 
hemorrbage is to be derived from it, viz., that of being an 
important means of preventing inflammation in the wound. 
Facta might be adduced lo show this view to be erroneous — 
the inflammation being no greater where the artery is not 
seeured, than where it is tied. 

The difficulties and immediate dangers of exposing ibe 
carotid vessel too, in cases of large tumors, are not to be set 
down lightly. Roux, as dexterous an operator aa any of his 
age, was Bfteen minutes in securing the artery. Goodlad 
found it a very difficult matter to accomplish, in consequence 
of the nearness of the tumor. In a case operated upon by 
Dr. Mott, notwithstanding the patient was recumbent, and 
very little blood was lost, she became pale and almost pulse- 
less during and immediately after the tying of the carotid, 
and her mind became perturbed to so great a degree that 
cordials were administered and she was put to bed faint and 
exhausted, and the removal of the turaor deferred tiU the fol- 
lowing day. In an operation, mentioned by Dr. Warren, of 
a similar kind, a vein was wounded in the search for the 
carotid, which permitted the entrance of air into the circula- 
tion, and gave rise to alarming symptoms, making it necessary 
to suspend the operation, which was performed a week afte_r- 
warda luilhoui tying the vessel. As a preliminary step to the 
operations we are now considering, the general experience of 
surgeons of the present day is decidedly against the proceed- 
ing. Mr. Liston, whose success in the management of tumors 
of the mouth and jaws, face and neck, is well known to every 
surgeon, speaks on this point very emphatically. "I have 
never," says he, " found occasion to tie the carotid previous to, 
or during the operations for their removal, and I have never 
regretted omitting this supposed precautionary measure." 
A writer upon this subject, Mr. Solly, gives it aa his opinion, 
that if a ligature on the carotid ia of advantage in any cases 
it is only whore the tumor is of large size, and of a fungoid 
character, " in fact, that it ia only necessary in those cases in 
wliich it is not riglit to operate at all." 
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Series IV.— Cerebral Affections. 
The idea of curing epilepsy by tying tlie carotid artei 
aeems to have been fouadeil upon the false principle, thiit 
tbia operation would diminish the amount of biood sent to 
tbe bead, a view, however, which is manifestly incorrect, for 
though tbe supply sent to the brain by one of these vessela 
should be cut off, it passes io increased amount by the artery 
of the opposite side and the vertebrals. But the notion that 
epilepsy is essentially dependent on vascular excitement, it 
need hardly now be said, is in itself an erroneous one. Any 
irritation, in any part of the body, and either corporeal or 
mental, may give rise to it. Vascular excitement may doubt- 
less occasionally be its exciting cause, though even where 
this is tbe case any benefit resulting from obstructing the flow 
of blood through the carotid is not likely, for the reason be- 
fore mentioned, to prove permanent. Aa early as 1822, liga- 
ture of the carotid was done in an epileptic patient with 
wounded throat, by Dr. Boileau, and for a considerable time 
he remained without an attack, though ultimately a recur- 
rence of them had taken place. In Dr. Becton'a Case, Ko. 2 
of the table, the patient experienced two fits during the first 
ten days that elapsed after the operation, but after this he 
returned to his former intemperate habits and bad frequent 
attacks. No. 4, who was operated upon in February, 1831, is 
stated by Mr. Preston to have continued wel! and free from 
epileptic attacks up to January, 183a. In No. 5, where hemi- 
plegia of the right side of twenty days' standing existed with 
tbe epilepsy, tbe right carotid was tied August 23, 1831, and 
he was discharged from the hospital September 26lb, having 
had several epileptic attacks, though of a milder kind thao 
before the operation. In November he was readmitted, 
having suffered much from epilepsy and headache after his 
discharge. On the fourteenth of that month, the tefl common 
carotid was tied, and he was discharged December 8th, his 
epileptic attaks continuing. On tbe 14th of February, 1832, 
he was again readmitted in a state of insensibility, and had 
been speechless for fourteen days. Under the use of purga- 
tives, a setou, leeches, etc., these symptoms gradually disap- 
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peared, and in Januarj, 183S, wna still living, though three 
itionlhs before that date ha liad suffered from an attack of 
paralysis agitans. In an appendix to his second paper, Mr. 
Preston states, that in one case of epilepsy this operation 
" proved entirely ineflfoctual." The patient had suffered from 
the disease for eight years. Both common carotids were tied 
with an interval of a month, and the day following each 
operation he had an epileptic fit not differing from those he 
had previously. 

In one of the other three cases of this series (No. 1), the 
artery was tied for the cure of a neuralgic affection, the 
operator being led to perform it from noticing that pressure, 
which was accidcntly made on the artery, gave some relief; 
the benefit derived from it was only momentary. In Nos. 3 
and 6, it was done with a view of curing paralysis. In the 
first of these, there was loss of power and sensation in the 
left nrm and left lower extremity, and at the period of his 
discharge from the hospital (twenty-first day after the opera- 
tion), the patient was able to walk about, the arm remaining 
paralytic. In January, 1833, he continued alive, and had 
regained in great part the use of his arm. In the second, No. 
6, partial loss of motion existed in tlic left arm and leg, the 
patient being unable to walk without support. There was 
also complete loss of vision in the right eye, and that of the 
left was impaired. The operation was dona on the right side 
on the 2d of September, and on the 27th, it is staled that he 
walked five miles, the morning after which, the sight of the 
left eye was less perfect and his head hot. lie was slightly 
salivated, blistered between the shoulders, and took iodine, 
but without benefit. The diminution of the vision being now 
attributed to a return of the aifection of the brain, for which 
the first operation had been done, the le/l common carotid 
was tied on the 10th of October. On the 11th of November 
he was dischared from the hospital, the vision remaining im- 
perfect, though in other respects he was well. 

The results of these cases we have thought it right, as matter 
of history, to give somewhat in detail. It need hardly be 
observed that quite as much, if not more, benefit as was pro- 
duced in these cases, is daily seen to follow any well-directed 
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treatment in cases of epilepsy and paralysis, and this without 
a resort to means which endanger life, indeed by hygienic 
treatment alone. 

Series V. — Erectile Tumors. — Tumors of Diploe, Jaw, 
Maxillary Sikus, and Neck. 

In this table there are forty-two cases in which the carotid 
has been tied with the view of arresting the flow of blood to 
the tumor, and thus curing or arresting the growth of erectile 
tumors situated upon the head or face, or of firm tumors of 
the jaw, maxillary ainus, or neck. Of these forty-two cases, 
thirty-one were for the cure of erectile tumors, or arterial 
varices seated upon the head or face, of which number eighteen 
were cured, eight died, and five recovered from the elTecls of 
the operation witliout being cured. One of these latter, No, 27, 
was operated upon by the ancient method five years after lig- 
ature of the carotid, *and cured; another, No. 24, is stated at 
tlie date of the report, two months after the operation, to have 
the tumor flattened and reduced to one-third of its former 
volume; in a third, No. 4, all pulsation in the arteries ceased, 
though the erectile tissue continued unchanged, and pressure 
was resorted to in its after-treatment; in the fourth. No. 42, 
galvano-puncture was tried after the ligature of the vessel, 
but without benefit; and the fifth is the case of Velpeau, 
which is detailed in another place. 

Of the eleven cases in which it was done to cure or arrest 
the growth of other tumors, five died, four recovered from it 
but were not cured, and two are stated to liave been cured, 
though in one of tbem, No. 5, part of the tumor was removed 
by the knife after the operation, and caustics ultimately were 
made use of to destroy it. 

The treatment of purely erectile tumors by cutting off the 
supply of blood to them, by the application of a ligature lo 
the main artery, originated with Pelletan, and has often, as 
will be seen by the above results, proved successful in th« 
carotid — more frequently, we may add, than in other situa- 
tions. In some instances, though it has failed to make n per- 
fect cure, yet it seems to have so diminished or retarded the 
progress of the disease, as to have allowed a resort to ejc- 
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cision, the ligature, or pressure, wliicli without it, would have 
been either more dangerous or altogether inapplicable. 

Tlie facts recorded show that ligature of the carotid to 
dimiaisb no7i-erec(ile growths of the face, jaws, or neck has 
proved altogether ineffectual where it has been alone depended 
upon, and cannot at this day be countenanced by sound ' 
surgery. 

A summary of the whole number of cases contained in 
this series furnishes the following results: — 

MortaHly. — Of the forty-two cases, twenty were cured, 
thirteen died, and nine recovered from the operation, though 
not cured by it. 

Right or left aide. — In thirty-nine of the cases in which the 
side is noted, nineteen were on the right side and tweuty on 
the left. 

Age. — This is given in thirty-four of the cases, of which 
number there were under 20, sixteen; between 20 and 30, 
eleven ; 30 and 40, four ; 40 and 50, two ; rot. 66, one. 

Period the lignlure sepciraied. — In twenty-three of these cases 
in which it ia noted the ligature separated ; in three, before 
the tenth day; in eleven, between the tenth and twentieth 
days; in six, between the twentieth and thirtieth days; and 
in three, above the thirtieth day. 

Return of puUation in the Uimor after the application of the 
ligature. — In ten of the cases of erectile tumors, more or lesa 
thrill of pulsation was noticed in the tumors after the appli- 
cation of the ligature. In a\x of these cases, the disease was 
situated in the orbit, and in the other four, on the face or 
head. The case of M. Velpeau (No. 35) is so rare and inter- 
esting a one, that I annex some of the details of it. The 
patient was affected with tumors in both orbits, offering all 
the signs characteristic of erectile tissue, and that on the right 
Bide was large and projecting. Compression of the right 
primitive carotid arrested completely the pulsation and thrill 
in the tumor of the left orbit, and incompletely in that of the 
right, while pressure on the left carotid put a stop completely 
to nil pulsation in the tumor of the right orbit, and but in- 
completely in that of the left. After the right artery was 
ligatured the tumor of the left side ceased to pulsate; the 
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tumor of the right side slirunk, but pulsation oonld sUll be 
perceived in it. At the end of ten days, all pulsation had 
ceased, and the patient appeared to be cured. He remained, 
however, in the hospital for six weeks, and during this in- 
terval it became evident that the cure was not perfect, pulsa- 
tion having reappeared by degrees in the tumor of the right 
side. In February, 1840 {about six months after the opera- 
tion), he remained in nearly the same state as he was six 
weeks after it, and at that date, compression of the carotid 
of the left side arrested both the pulsation and thrill in the 
tumor of the right orbit. Ligature of the last-named artery 
was at this period proposed, but was refused by the patient. 

Hemorrhage after the operation. — This occurred in six cases, 
four of which terminated fatally. In No. 6, bleeding from 
the wound in the neck took place on the twenty-third day, 
was repeated several times, and ceased spontaneously; in No. 
2, hemorrhage from the lower part of the wound occurred and 
also ceased spontaneously. 

Cause of death. — Of the forty-two cases in this series, thirteen 
died. Of these, one died from ulceration of the tumor; four 
from hemorrhage; one, from convulsions; one, from inQam- 
motion of the brain ; one, from phlebitis of the internal jugu- 
lar; one, from lock-jaw; one, from inflammation of the chest; 
two, from long-continued constitutional disturbance occasioned 
by disease ; and one from apoplexy. 

Deramjcmeni of the cerebral functions. — In eight of the forty- 
two cases, very serious symptoms of affection of the brain 
were manifested after the ligature of the vessel. In No. 4, a 
sense of numbne.ss in the left thoracic member came on the 
evening of the operation which disappeared on the second 
day. In No. 10, some fever with delirium and paralysis of 
the left aide of the face and hand appeared on the third day,' 
In No. 17, convuLsions and paralysis of the right arm came 
on on the sixth day, after recovery from which, at the end of 
three months, her intellect remained enfeebled; the disease 
for which ihe operation was done being but little changed^ 

' In lliis case it is nolcd tlinl (he inttrnni jugular vein wa 
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In No. 18, vision of tbe left eye became seriously affected on 
the eleventh day after the operation, and the patient liad some 
degree of deafness and delirium ; on tbe eighteenth day the 
eyeball was protruded and sloughed. In No. 26, complete 
hemiplegia followed the operation.' In No, 30, the woman 
had paralysis of tbe left side on the second day after the ope- 
ration. In No, 32, ngcd fiTteen months, the child was at- 
tacked suddenly with convulsions and hemiplegia of the right 
side about a week before the complete healing of the wound 
and forty-nine days subsequent to tbe operation. In No. 38, 
paralysis of the left side came on the day after the vessel was 
lied,' 

Series VI. — Brasdob's Operation, 

Upon fifteen cases of aneurisms of the lower part of the 
neck, in which the carotid has been ligatured between the 
aneurismal tumors and the capillaries, four appear to have 
been cured (Nos. 1, 4, 5, and 12); six recovered from the ope- 
ration and appear to have bad some relief of symptoms after 
it; four died; and in one, in which the artery probably was 
not really tied, there was no improvement, Nino of these 
fifteen operations were done for aneurisms, or cases supposed 
to be such, of the arteria innominata ; of which, five recovered 
and four died. 

Derangement of the cerebrul functions, — In two of these fif- 
teen cases derangement of the cerebral functions followed the 
ligature of ibe carotid. In No, 6, where tbe right artery was 
lied, the face and whole right aide of the body were partially 
paralyzed, which paralysis was only discovered when the 
patient first left his bed, three weeks after the operation. In 
No, 15, where the right carotid also was tied, the patient 
complained immediately on lightening the ligature of severe 
pain in the side of the head ; tbe pupil of the opposite eye 
became slightly dilated, be felt bewildered and confused, and 

> The iniernRl carotid was tied iu this case as well as the commoii truub. 

* Another case is quoted wllhout ilFTails !n Iho Qazelte MiditaU Tor 1839, 
Trnm RuH'i Magatin., where Ihu common carotid wuh tied liy Dolilhoff to 
iirrcat the growth of a tumor of the patalc; paratjRis of the side opposite to 
llint in whicli the operation wita practised took place a week after ll, and 
WftB followed by death on the twenly-sixlh day. 
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conld witb difficulty be induced to remain quiet. On the day 
of his death, the left pupil was largely dilated. He was sen- 
sible to the last.' 

DifficuUies of diagnosis. — It is not intended in this place to 
dwell upon the difficulty of diagnosis which must often exist 
in aneuriams about the root of the neck. We shall here only 
notice that in three of the cases in our table where llie root 
of the carotid or the innominata was supposed to be the seat 
of the tumor, it was found actually to have arisen from the 
aorta itself. Velpeau, in his Midecine OperaCoire, mentions 
two other cases in which the carotid was tied where similar 
mistakes in diagnosis occurred. One of these was observed 
in the civil hospital of Amsterdam, in a man affected with an 
aneurismal tumor projecting above the sternum. M. Tillanas 
believing the left carotid to be the seat of the disease, tied 
that vessel a liiUe beyond the tumor. The patient recovered 
from the operation, but died suddenly five months afterwards, 
when the tumor was seen to arise from the arch of the aorta 
and to be completely filled with a white clot. The parts are 
shown in the pathological collection of the hospital. In the 
other case, the aneurism, which appeared to be on the point 
of bursting, showed Itself as the preceding one just above 
the sternum. Looking upon it as an aneurism of the carotid, 
M. Rigen placed a ligature above the tumor on the 21st of 
February, 1829. After the operation the tumor diminished 
considerably in size, and the sulTerings of the patient became 
less. On the 13th of June following, he died with symptoms 
of asthma. The autopsy showed the aneurism to have its 
origin in the arch of the aorta between the left carotid and 
the innominata, and was filled up, as in the case of Tillanus, 
by coagula. 

LiGATtJHE TO BOTH CabotIDS. — In a few instances, the 
carotids of both sides have been ligatured either simultane- 
ously, or with varying intervals of time between the opera- 

' Tho Qatttta Midiealt for 1889 mentions that In iin operalion by the 
method ofBrasdor, done for ibe cure of an aneurism of the innoaiinaiB by 
DohlhofT, death fnllowtd in a fetv da^'s, uud was preceded by symptoms of 
paralysis of the side opposite to that on which Uie artery was lied. 
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J lions. Two BUcli cases have already been noticed where the 
bproeedure was followed by Mr. Preston, and we shall here 
Ij^ion the other recorded cnses in which it has been done. 
Pat the year 1823, Dr. Macgil!, of Maryland, tied both 
^da in the case of a female aft'eeted with fungous tumors 
* of both orbits. Vision was destroyed, and the eyes presented 
the appearance of a confused mass protruding beyond the 
sockets. Several months after the operation, she i.'i said to 
have been doing well, and the tumors subsiding. In a case 
of aneurism by anastomosis of the scalp, Dr. Mussey tied the 
: left primitive carotid, September 20th, 1827, and on the twelfth 
I day after, secured that of the right side. These operations 
failed to cure the disease, though they had the effect of re- 
ducing the tumor apparently to about one-third of its original 
volume. It was subsequently, in consequence of its again 
enlarging and exhibiting a pulsatory movement, removed by 
excision about three weeks after the second operation. In 
this operation, which occupied more than an hour, notwith- 
standing .that not more than an inch and a half of the scalp 
was divided at a time, and that immediately upon the division, 
firm compression was made upon each lip of the incision, 
while the vessels were secured by ligature, yet blood to the 
amount of nearly two quarts was lost, and the application of 
more than forty ligatures was required. The patient did well, 
and ten years after continued to enjoy good health, though, 
occasionally, he had symptoms of cerebral plethora. Lan- 
genbeck, in a case of proi'use hemorrhage, coming on eight 
days after the application of a ligature to the superior thyroid 
for the cure of bronchocele, ligatured both carotids. The 
patient died on the following day. In a child four and a half 
[^^ f years of age, Muller tied one primitive carotid, September 
^L 13th, 1831, for the cure of an erectile tumor, ami on the 28th 
^H of January, 1832, secured the other. The operation was suc- 
^H cessful. Kuhl, of Leipsic, in the case of a man aged 53, af- 
^H fected with an aneurismal tumor on the occiput, tied the left 
^H carotid on the 24th of May, 1834, and on the seventy-second 
^H day after, in consequence of profuse hemorrhage from the scalp, 
^H took up that of the right side. The patieot was cured, though 
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he had af\er- hemorrhages from the tumor which suppurated. 
During the first of iheae operations, the patient waa seized 
with convulsions and faJntings, and waa removed to His bed 
in a slate of insensibility ; slight convulsions also occurred 
during the performance of the second operation. Dr. Mott 
ligatured both carotids, with an interval of fifteen minutes, 
for disease of the parotid. Coma supervened, and the patient 
survived only a few hours. Dr. Ellis, of Michigan, in 1844, 
tied both of these vessels, with an interval of four and a half 
days, in a case of aecondary hemorrhage, following a gunshot 
wound, and cured his patient. Dr. J, M. Warren, in a case of 
erectile tumor affecting the mouth, face, and neck, tied the 
left primitive carotid, October 5lh, 1845, and on the 7th of 
November following, ligatured that of the right side. After 
this second operation, the tumor of the lip diminished one- 
half, and the fulness of the face and neck aud size of the 
tongue became less. Finding that the disease did not wholly 
disappear, it was determined, on the 26th of November, to 
remove the diseased portion of the lower Hp, " not less than 
two inches in length, at its free edge," by a triangular incision; 
but previously to ibis, in order to avoid hemorrhage, a cata- 
ract-needle was plunged into the vascular tissue on the left 
side, and carried in different directions so as to break up and 
destroy its organization. Three days afterwards, a similar 
operation was repeated on the right side, and at the lime the 
excision was made, strong compression was exercised on each 
side of the lip by means of two steel forceps prepared for the 
purpose, so as completely to intercept the course of blood 
inlo it. On the 12th of December the patient returned home 



Aetkria Innominata, — The practicability of securing this 
vessel waa suggested by Mr, Burns, in his Anatomy of the 
Head and Neck, though, as he acknowledges, " without any 
sanguine expectations of success." It was first put in prac- 
tice by Dr. Molt, in 1818, in a patient affected with subclavian 
aneurism, aged 57. The ligature, which was applied about 
half an inch below the bifurcation of the innominata, sepa- 
rated on the fourteenth day. On the twenty-third day, he 
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bad hemorrliflge to siicli an extent, as to threaten instant 
death; ihia was aiire.-!led for the time by dry lint and a com- 
press, but after several recurrences of it lie died on the tweuty- 
sixth day.' In 1S22, Gniefe tied the artery in a similar case. 
The ligature was applied about an inch above the arch of the 
aorta, and came awny on the fourteenth day. After repeated 
bleedings, the patient died on the sixty-seventh day. Dr. 
Hall, of Baltimore, performed the operation, for n third time, 
in 1830. In attempting to isolate the artery, wliiuh was in a 
diseased condition, its coats gave way, and a profuse hemor- 
rbage occurred. An attempt was then made to p;iss the liga- 
ture by means of a needle, but the bleeding continuing, the 
wound was plugged up, and the patient put to bed. The 
patient survived until the fifth day.' Dupuytrea states that 
a fourth operation was done at Paris, and that the patient also 
died of hemorrhage.^ A fifth operation was accomplished by 
Mr. Norman, of Bath, in 1824, and was followed by death.* 
In 1837, Mr. Bland operated on a sixth case, in a patient aged 
81, On the seventeenth and eighteenth days hemorrhage 
occurred, and on the evening of the latter day he died. Tlie 
ligature was found to liave encircled the artery close to its 
divi.sion into subclavian and carotid.' A seventh operation 
of this kind, was by Mr. Lizars, in 1837. Tlie ligature came 
away on the seventeentii day. Several hemorrhages oneurred 
alter the nineteenth day, and death followed on the twenty- 
first day. Twenty ounces of coagulated blood were found on 
the right side of the chest.* An eighth instance of the same 
operation is given by M. Hutiii, In this case, it was done to 
restrain hemorrhage from the axilla, nine days after deligation 
of the subclavian outside of the scaleni, which was ineffectual 
— twelve hours after its performance the patient died.' A 
ninth instance is mentioned by Clielius, which was operated 
upon by Arendl, where death, as in all the previous cases, 
closed the scene on the eighth day.' 

' Mcil. and Surg. Register, vol, i. 

' Baltimore Med. &□<! Surg. Joum., vol. i. 

• Lrijons Orales, torn. Iv, p. 811. 

• Pergiisson's Sorgtry, p. 439, Philadelpliia, 1845. 

• Loncet, 1S3T. ' Lancet. 1887. 

' Oszette MfidJcalo, 184S. ' Byslem of Surgery, Trans, by Souih. 
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The uniform want of unccegs ^llat bas followed the applica- 
tion of a ligature to the arteria innonunatn, shows that the 
impetus of the blood bus !i great share in disturbing tlie pro- 
cess set up by nsitiiie after the ligature; to avoid thiis, Mr. 
Quain has proposed a modification of the operation, viz., the 
securing of the carotid and subclaviaTi arteries, immediately 
as they arise from the innoininnta, it being supposed that by 
this means, the greater length of the artery from the arch of 
the aorta to tlie point of ligature would allow of a firmer 
coagulum to form. This modification was put in practice by 
Mr. Listou in 1338, in a case of subclavian aneurism, situated 
immediately beyond the scalenus muscle. On the eleventh 
day after the operation hemorrhage took place, and the pa- 
tient expired on the thirteenth day. On dissection, it was 
found that a clot had formed in the innominata, but none in 
the subclavian.' Another case in which both vessels were 
included in one ligature, just at their origin, occurred to M. 
Kuhl, of Leipsie, in 1836. The patient aged 43, was aSeoted 
with a cancerous tumor in the iieuk, and the surgeon, at the 
time of the operation, believed that he had tied the carotid 
alone. Death followed on the third day. Upon dissection, 
the right carotid and subclavian arteries were found tied 
together at three lines above their origin from the innomi- 
nata, and their canals were in part obstructed* 

It may, perhaps, be well here to remark, that three cases 
are recorded, in which operations for securing the innominata 
have been actually begun and finally abandoned. Mr, Porter, 
in a case of aneurism, cut down upon this vessel, with a vievr 
of securing it, but finding it to be in such a condition as not 
to be advisable for a ligature, he prudently closed the wound.' 

Dr. A. C. Post has given a somewhat similar case which 
occurred at the New York Hospital. The patient, aged 63, 
was affected with subclavian aneurism, and an explorative 
operation was performed "to determine the condition of the 
subclavian and innominata, with the intention, if the arteries 
should be healthy, lo apply a ligature to the subclavian and 



' Lnncet, 1: 



' FergUMOfl'a Surgery, p. 430. 



• Vdpenii, Med. Op^raloirc, lorn, i 
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carotid near their origin." Tlie innominata, carotid, and sub- 
clavian were exposed, but tlie former was so much enlarged 
that it was deemed inexpedient to apply a ligature to it or to 
its branohes, so that the wouud was closed, and the patient 
sent back to tiis bed. This wag done October 26, 1839, and 
be died exhausted by Ids aufferinga, January 19, 1840.' The 
third case of this kind is that of Mr. Key, who commenced 
an operation upon a young woman atTected with aneurism of 
the right subclavian, with the view eitlier of passing a liga- 
ture around the innominata, or of tying both the subclavian 
and carotid near their common origin, as the state of the parts 
wben disclosed by the knife might render most advisable. 
After exposing the arteria innominata, it was found impossi- 
ble to surround that vessel, in consequence of a tumor con- 
nected with ii, and the operation, which had lasted one hour, 
■was abandoned. The patient died on the twenty-third day 
afler it. 

Should the unfortunate results of all these cases prevent a 
resort to the operation of deligation of the brachio-cephalic 
trunk in future? We think but one answer can he returned 
to this query; and are happy to I3nd that the author of the 
most celebrated of our modern treatises on Operative Surgery, 
Velpeau, has already formally proscribed it. 



MORTALITY FOLLOWING THp; 0PKR.\TIOX OF TYING TlIK 
FKMORAL ABTKIIY. 

The following tables show strikingly the dangers attendant 
apon the Hunterian operation, for what appears lo be the 
most common form of external aneurism; and, inasmuch as 
it is tliat to which the treatment by compression is more par- 
ticularly adapted, I have added to it & tabular statement of 
the cases treated by the latter method, taken from Mr. Belling- 
ham, together with such others as have come to my knowl- 
edge since the isMue of liis valuable littlo work from the 
press. 

' New York Journal of Meilicinc, No. 4. 
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Famoral anauriam 

Ruptured Brterj with 

PemM-Tanenfism 
Famorol aoauri.m 
Popliteal ane«ri.m 
FemoiBl aneurlim 

Popliteal aneurism 

ramora" aoturism from 

wound 
Popliteal aneuriini 


Tuonlbi 
SmoDlbi 
ImaDth. 

Smonthi 
ZmoDtha 

:::: 

Syea™ 
D monlhi 
■J «.ek> 
ISwaeka 

3 months 






Righldde 






... 
»1 
30 
fli 

48 

34 
32 

... 
40 


ISth* 4th 


SO 


Right lide 


days' 
litbAlSth 

dija' 
:3d daj 

I3tb da J 


41 


Right tide 


13 
14 

16 


RiEht'iide 
KighOide 
Left Sid. 


I4lh daj- 
Hthday 
Sih day 
I41h A lath 

dayi 
Sin day 
l.ith day 




Left iide 
Right llda 


IS 


2 moatha 
ImoDth 

Ijear 
liear 


SI 




daja' 
ISth d.j' 


B3 
S4 


- j Popliteal .«.«ri,« 


ISlh da; 


as 

27 

30 
37 
23 
38 

3S 




PoplileaianauriBin 

Anauri^m of pwterlor 

tibial 
Popliteal aneurism 

Popliteal aneuritm from 
woond from neoroeed 
femur 


6conth. 








remoTad 

-.th day 

On 3d day 






4 week. 

8d.r> 

2 monlhi 

1 week 
Swaakl 

3'dnV» 
13 yaan 












«1 

ei 


Righnide 
L^ftaida 
Left (ide 

Right>ida 


tibui 

Popliteal an-.iri.m 
Popliteal aneariam 
Femoral aneurlim 
Foplitralaneuri-m 
Tariaose an<:url8m be- 
low tbe kaea 

PopI ileal aneuriim 

DiffuFed ancuriiiD upper 
pnrloflfgfrnoi i^unihol 
Popliteal .ineu.iam 


day." 

ISlb day 
SlaldiLj 

In 24 hanr* 
30th day 


en Dupujlren 











HOaT&LITT rOLLOWINO LIOATDRE OP ARTERIES. 



Dot. of 


B«Qlt. 


Period of 
death. 


Cans* of death. 


Worli. 


April l.t, 1804 
Joly J4lh, 1804 


Died 

Diad kfter 
amputation 
Cur«l 

IH4d 

C...d 

(.'ur»d 

Cu»d 

Cured 

Corod 
Curfd 
Cured 

Cared 
Cored 
Cured 

Cured 

Curpd 
Cored 

Cur.d 

Di«i 
Cured 

Died 

Curod 

Died 

Died 

Cured 
Cured 
Cured 
Cured 
Died 

C.„d 

Cured 
Cared 


33d daj 


Oangreua of 


On Auueriam. 

do do 

LundoD H*d. and Phfl. 
Joorn.. rol. ii..N. 8. 
do do T<il iiii. 


Uirch leib, 1805 


!7tb daj 


H.n><>rrhDBe 


May Itth. I80T 







Edinburgh Med, A Burg. 

Jonm., Toi. iil. 
Amer. M>d. * Phil. Reg., 

vol, iii. 

L(;..Bi Oral*!, torn. iv. 
C»M>, p. S. 










JnlTiUi. 1810 

Sipi. :ub, 1810 
























F h l»yh 18U 


















Amer. MeJ. .1 Phil. Beg, 
TBI, iil. 


U>r ISlh. I8I3 
















Edinbnrgh Mod, 1 Surg. 

Jnurn., Tol. xl. 
M<k1 Chlnirg. TniDHOt*,. 

UbV Me.!. Repni.. rol. i. 








:3d day 
7tb day 




TelauDi 




Feb. !3d, 181(1 




do do TOl. Til. 


S«pl. 1st, 181T 
8>pt. lit. 1811 




Gsngrena of 
limb 

Thorniiia lo- 

Bonr'e of tb« 
arterj 




4 III da; 


Mediso.Chirurgioal Ker., 
vol. iiiv. 

M»d. Cblr, Tram., TOl, X. 




























Gungrene of 
Umb and he- 


DwrMy'i ElemeoU. Tot )i. 










Lefona Oraln, torn. ir. 
CoDper't Surg DictionarT, 















CO:4TRIBUTION3 TO PRACTICAL SCKOSBY, 



Ko. 


SurgtoD. 


S.X. 


A,.. 


Right or 


Dliaua or injary. 


DaraUon 


I.(g,t..« 
npaimlwl. 


88 

70 
71 


Dupojlr.n 

JanaoD 
Adam 

LiiMn 
Liston 

CarmicbMl 

AtHoth 
nwplUI 

T»dd 
P.rr, 

Tnvaci 

Tr»»«ri 
Trnvari 
Liilon 

A. Coopar 

Ir»v*r« 

LUtoD 

D. L. 

8t»ph>iuDa 
Matt 

K.y 

B«j« 
Arnott 


M. 

H, 
H. 

H. 
M, 
U. 

U. 

H. 

M. 
H. 

U. 

M. 

S: 

U. 

K. 

u. 
u. 

: 

H. 
H. 
U, 
U. 
M. 
M. 


39 
49 

3S 

30 
40 

SO 

n 

45 
4T 

" 

ib 

h 

4T 

31 

43 

30 

00 
34 

30 

37 
id 
34 
22 
45 
20 

45 

4i 

36 

43 
38 
38 


RIgbl Hide Puliollns tumor of hatd 

»r iibu 

IpopliWalanenrinn 

LaftiiJa IPupJitaal annuriam 

RiBhUWe'poplittM anauriim 
Lartiide PoplTt<ih.Dtari<n> 
Right lida Popl!le<il pnaurlim 


... [lSlhd»y 

nit day 

Smonlbi 'l9lh 4 3ltt 

1 day,- 
Swaakt '33d day 

i:mon(h>^l7lbdky 








TS 

IS 
7T 


Uglitlida 

LafCiida 

RigbtHd. 


Poplitaal aneuriim 
PdpIiCaal >Dauriaiii 

Poplitaal anaurilm 
Popliteal tuaurlam 


2 month. 
I Doatb 

Bwaakl 

7waakl 


I8tb * 10th 

dairt' 
ISthdar 

mbcu, 


T9 


i-a.id« 


lOtlLdk] 


ei 


1'.'.'.'.'.'.'.'.'.' JFamon.'i totavUa 
Udiids PofJitant aUBdrium 


2*»kil 


istb dft] 


S3 





42ddftf 






PopliWal anaarlam 

Wound of kneajoint 

Poplitailanatirlgm 
Compound didooation of 

Poplitaal anauriim 

Poplitaal aoaurism 

Fimoro -poplitaal anan- 

riim 
Poplitaal ananrUiQ 

Poplitaal uoaarlBm 

Varloose anauclim of 

thigh 
PapliUalanenriim 

Vorioox atiearixm of 
thigh and aneurltmal 
varii naar Iha ankla 
PoplilaBlanaariim 
PopliHal aaauriaia 

Poplitaal ananrism 

Poplitaal ananriam 

An^*uriB''ui'"'of"'».nUrior 
tibial and poplitaal 


1 month! 








ISthday- 
IStll day 


B7 
88 


Laftrida 
LaRiida 


Zmontht 
S weakf 












n 

93 


Lafl .ida 
Laft lida 


B montha 
4 montha 
a months 
4 jaara 

7 moDthi 


24tb da,' 
31.1 iMJ 


K 
97 


0. B>tl M, 
Baribua M. 

Ma7ftrl«Ti> M. 


Laft tida 

Len (Ha 
Right >ida 

Laft ilda 

Ull tida 
Right (ids 
RiKhlalda 


11th dq 


99 

loa 
ini 


MoFarUna 
HaFarltna 
Ma/iLiUD* 




3wa.k> 

Sw*«ki 
lyaar 


ISthd^ 

isthdi 

45th dl 



MORTALITY FOLLOWING LIQATDRB OP ARTERIES, 



Data of Bualt. 


Pariod of 
d«lh. 


Csueaordealb. 


Work. 








RcpsTtairad'Aniit., lorn, ii, 

&KlaiiEFt da Chirurgla. 
Edinhurgb Mad. A Sorg. 
Journ , rol. iriii. 


Jalj-. 1818 Cursd 
April 3d, 1819 Ciir»d 




















UiySSIb. 1818 Diad 


letb dof 


Pblabllla 


TmnflicU. Coll. oFPhj*. 
of IralnndpTol. ii. 


Sapt. W, 1310 ICnrri 
Sapl. 1.1. 1821) lOnrad 




Dub. lIo.p. Rap.., Tol. ill. 










GI^EOR Medical Journal, 
Tol. W. 


April !TOj, 18J1 Cnt«d 










rlu. 1830 
London Mad. and Phji. 
Jonrn., •al. III., N. B. 


April lUh. 1823 ,Ciir«d 













April Id, 1823 Corgd 
H>7 30Ui, 1823 Diad 




Kdlnborgta Med. A Surg. 
Uolor.i'by''T"rtl'. 

London Mad. nad Pby«. 

Jonrn., vol, ili,,K.S. 
Edinborgb Med. t Surg. 

Journ , Tol. iiTii. 
N. Y. Mod. and Phyiieri 

Journ., vol. 111. 


281b of 
July 
4tb dny 


Onnerana of 




ImnpnUtion 
Aug. 4lfa. 1821 Cured 

AOK. 18(b. 1834 Curad 
6*pL 3d, 1824 Ulad 

Oct, 4lb. 1824 Diad 







Tlhdiy 
1 1th day 
26tli dsy 
Sddn; 




Tat.nu. 

OnnKtana of 
1 limb 
Dlarrbooa 

G.ngrana of 
limb 


N. Y. Mad. .ud Phy.ioU 

Joora.. Tol. Hi. 
Lnncel, Oelober, 1824. 


Jmb. !l.t, 1B2S Diad 
Aug. !I.l, 183S Curad 
Ool. !8th, 1B2S 'pied 
U«y ntb, 1626 Diad 


v., 1S2.I. 
Lnoeet, January, ISS5. 

London Ued. and Fbjt. 
Journ., vol. 1.. 

do do Tol. It. 

Mi)in«. da i'Acfid. Roy. d* 

Mod., torn. ill. 
Loudon Mad. and Phyi. 

J.>ur..To1.i.,N.8..182S. 
MMIitnd Madieal * Surg. 

Journ.. »ol. liL 

SurglMl ReporU, 1832. 
Surgioul ReporU. 

do do 


1! w«»k» 

nfter 
8lh dnj 

Ttta day 


Boratinpofan- 
aucbm of nortfi 
lianenna of 












H>7 Mlb, 1826 Died 

JoDtSd, 1836 Diad tfLar 
nmpnlBllon 
Jnlt «tta. 1826 Curad 
Jul7 36lfa. 1820 Curad 




anngrena of 

Qangrena of 

limb 


Aug. lZ(b 











Surgleul Reporti. 









COSTBICUTIOXa TO PRACTICAL SURGERY. 



Ko. BnrgvoB. 6ax. / 

liiriEhrmiinn lu. 
104 Liillaini)Dd|H. 

Diakinioa 

jLliCreiMi 

lOT CnrliiU 

IDS jDnpajtrta iH. 

19 Dapn^tren 

a jBriggi 

III PierponC 

113 louthri* 
n.l authri* 



1 Tyrrell 
' Majn 



uf dittuc. wparalrJ 



Right ■!!]< 
RigbC lid. 



le.PalrntinK lumor otbcod 
I Wounded femoral 
Wounded remoral 
i.'PoplItcalBneariam 
Poplltai 
Poplllei 





Poplitei! nneuriam 




Femoral aoearitm 


Left »d< 

I*fl >id« 

Left Blda 


PoplitMlnneiirUm 
PoplilenI aneurism 
P.'pliie«l.neuH.m 




Poplii.n1 .naorUn. 


Uight«idf 


Feniornl atieurism 

Femoral KOeuHim 
Poplilrnt Bnauriinn 


LsR tide 




"X'TrnpSutCSTr 


Right aide 

Leftiide 
Right aid a 


An^u^riim of poatsrlor 

tibi-1 
Poplileal ■neariim 


Right ilde 
Right tide 
LeA tide 


PoplfteDl anauriam 
PoplitpulBneurlsm 
Puplitenlnnauriem 
Coinp. rrnoiuro femur 
with rupture of famo 




Right tide 


Poplllenraneuri«m 


Len tido 


Pgpliteal nneuriim 


Right aide 


Femoral anaariim 




Poplitaal anauriam 

Poplllaal aneuriim 
Popilteol auBnrlFm 





I ITtbday 
. Slitilaj 



I Right lidi- 
i Left aide 



Ifllbdaj 



I 4eth dB7 
I9lh dny 



" JIOKTALITY FOLLOWING LIQATCRB OF ARTKRIKg. 293 1 


D.tenf Kesnlt. ' Period of 
Dpemlinn. | dentb. 


Cnugeofdeeth. Work. 1 


J!»j mil, 1827 Cured 
April 4tb Cured 






Riperl, d'Annt,, ton. t. 
'^do do tom.il. 

Amer Jnurn. Med. Bei., 

Tot. iv.. I82II. 
Am(>r. Juurn. Ued. Sei.. 

vol iv., 182B. 
Lmiget. vol. 1.. 182B-2B. 

Lineet, vol. II., IB28-2D. 

Med.Chirdrg.R«TiBw,ro1. 
ii„N. S.. 182B, 










June 3d. 1328 

Aug. 9lfa, 1828 

Feb. Mlh, 1828 

Feb. 16tb, 1820 

Murchfllb, 182D 

Ool. 41h, 1829 

April lOlh, 1831) 
Aiiy IS.h, 183n 
April. 1830 

Jbu I2d, 1831 

Feb. I5Ih, 1831 
M«T 20ib, IS3I 

Aug. 23d. 1831 
Aug. 30lh, 1831 

Dee. letb, 1831 

Sept. aiit, 1832 

Hor, 12th, 1B33 
Deo. 13lb, 1832 

Jan. SOlb. 1833 
Not. inib, 183:1 
Dee. Mlh, 1833 
February Bib 

Fehrn'ory ISth 

Unrch 4tb, 1835 
Gipt. 5lb. 1834 

Uireh2Tlb. 1634 

Deo. 2Tlh. 1834 

Hi; 2tth. 1835 

Out. Sth. 1835 
Sept. IWh. 1835 


Cured 

Died 

Died 

Died 

Cured 

Cured »n«r 
RmputDtion 
Cared 
Cured 
Cured Bfler 

Cured 

Cured 
Cured 

Cured 
Cured 

Cored 

Cured 

Cured 

Cured 

Cured 

Cured 
Cured 
Cured 

Died 
Cored 

Cured 

Cured afler 

Cured 
Cured 

Cured 

Cured 
Died 

Died 






B.gin'mg 
c.f Sept. 
27lb d«y 

2Stb dn; 


'^limb" 
aengrEne of 

limb 
Dry gnngrene 

of limb 






Midland Med. ind Burg. 
Journ , ml. ii. 
















M8d.Chir.Trttnji.,Toi.xri. 

Cjolop. of Amt. * Pji., 

vol i.p-23fl. 
Med. Chir Rev., vol., ivi. 
London Med. ind Phyi. 

Joum.. vol. xi., 1831. 
Journal Hebdomedlire. 
Edin. Monlbly Jnurnnl, 

vol. for 1812- 
Borgioil Reporti, p. S7B. 


































vol. il. 












vol. lii. 


















SurgioiLl c»ae«. 

M«mi de I'Aoad.Roy. de 

M*i„ torn, iii. 

Journ„vol. ii 
N. A. Archive, of Mti. t 

Surg., vol, il. 
On Conftltutlenil Irritn- 

lion. 1835. 
Uncet, vol, i., 1834-35. 
Boiloo Medhsol ind Surg. 

Guj'i Bojpilol Hepgrte. 
vol. i, 

do do vol. i. 
M.d. Chir. Trin».,rDl.ix. 

Porter In Cjolop. of An at,. 

TOl.i 


28lh d.j 


OnnRreue 


























6thdity Uemorrbnge 
lOlbduj 'Pblebltii 







CONTBIBUTIOKS TO PRACTICAL SDROEET. 



1 



Ko. 


SorgeoB. 


B„. 


Ag. 


lelfiidt' 


Dlaeu. or iAJnry. 


Duration ' Llealnr. 
ofdliMfe. »p*rat«d. 




Bngl.. 

h>rdt 
MnrriMn 


M. 
M. 


33 




Supp...ed poplited a»a. 

Hum 
Popliteal aneuriam 


Svetlu 




IJO 


Left lid* 


17th day 


UO 


Sym. 


M. 


39 


Left aide 


Popliteal aneaHtm 


Ituontha laih dny 




Klingioht 
B. Coaptr 








p , nnenridin 




1*3 


M. 
M. 


28 
SI 


Right tide 


Popliteal aneuri'm 
Poplitekl aneurlim 


3«ceka lllbday 
SmoDlhi jlStfaday 




Bulk 


It. 


37 


Leltiida 


Popliteal >ii*iirlam 
Popliteal aoeuriam 

Popliteal uoeuriam 


SvMka 








Mf 


te'l 


M. 


as 


Rigbi'iide 


S Bkontha 
llDiixilba 




14T 


29tb dar 


lis 


Hiirrl. 


M. 


30 


Lett aide 


Varicoao nnauriain of 
r<- moral 


.onSSdday 


U9 


AnehlBlan 


H. 




Left «de 


Poplilral aDeoriam 


2n.onlba 16lh day 










Right lids 
Leftlide 


Popliteal aoauriem 
PiiLolion tomor of head 




lil 


Korrli 


U. 


3! 


•— "» 


ITlh da; 


Ifil 


Phillips 


H. 


16 


Left aide 


Poplileal ADenriant 


20daTa 


laih day 




EbipBun 
Uwri* 








Popliteal BDeuriim 
Popliteal iknenriam 




30th day 

16th day 


lit 


F 


23 


Left aide 


S mDntba 
















ITlhday 




I-enoir 
BullMk 


M, 


40 
41 




S DODlba 
e mootbi 


1S7 




Popliteal aDenrlanl 


24th day 


158 


Bjm. 


H. 


it 


Lea aide 


Popliteal ■neariam 


3 montba |2&th day 


na 


Uirri. 


H. 


22 JL.(l .Id. 


Popliteal anturiim 


2yeara 


15lh day 




8;m. 




2a Right .ide 


Popliteal aneuriita 


1 month 






M. 

M. 
M. 

m'. 






lei 

IBS 
185 


H. Cooptr 
B. Coopsr 
B. Cooper 


33 Rie'htside'i'upiiteiil uneuripm 
bi Lcfttida Popliltal sneariim 

31 'RiihtiideipopliKal HneDriBm 


S oeeica 
IS Kwka 

3 luonlha 
S montha 


33d day 
lath'dii; 


IflS 


Sym. 


M. 


33 'Rtgbtiide'pDpllIiiiilaneiiriEin 


1 month Sathday 




QBttarlet 

Qntteilsi 


M. 
M. 
M. 


2a .Left aide Femoral on eurii in 
2i 'Rigbt>ide' Popliteal oneurttm 
17 ILortiide Femoral sneurigm rrom 

KODDd 

4S 'Left tide Poptileal aneorim 




18th day 
23d day 

18th day 






19B 


3 months 


170 
171 


^;r 


M, 
M 


SmoDlba 35lhday 


172 
173 
1T4 


T«.i1a 
Qunin 
Sym. 


M. 
M. 
M. 


30 
SO 
25 


Right aide 
Leri Bide 
Left aide 


lured leg 
Popliteal atHmri-m 

Popllt»1 aneuiiiiu 


1 month 
IS montba 
3 w»k> 


nth day 

Slat day 
37tb day 



MORTALITY FOLLOWING LIGATUItE OF AItTEKlE3. 



■ Dfttaof 
L op.r«,uo. 


Beiult. 


Period or Cause of denth. 
dentb. 1 


Work. 




Died 
Cured 
Cured 

Cured 

Cured 
Cured 

Cured 

Died liner 
iiai|.ut»tloa 
Cured 
Cured 

Died 

Cared 

Cured 

Cured 

Cured 

Cured 

Cured 

Cured 

Cured 
Cured 

Cured 

Cured 

Cured 

Died 
Cured 
Cured 
Cured 
Cured 

Cured 

Cured 

Cured 
Cured 

Cured 
Cured 

Cured 
Cured 
Cured 








Pihr. 23d, 183(1 

lb; Sth, 183B 

July ISth 

Jalj 301b. 1B3S 
^ Jul; lid, 183B 

,jBlj24lh, 1838 












Edln.' Med. A Surg- 
Jourc, vni. liti. 











.ii». 




Edln. Ued. ft Surg. 
Juurn.. Tol. »lvi. 









Onngreu. 


Edin. Med. t Surg. 
Juuru . vol. xWi. 


J*l>. 1Mb, 1B3T 
f»lj 11th, 1837 

h(. 81b, 1837 
if«7 24tb, 1B38 
hft- m, 1838 








1 monlb 

after 


Gangrene of 
limb end 
bemprrb^e 


TOL iiii. 
Amer.Joarn.orUed.Sei,, 
•Dl. I.,».8., I84I. 




i., 1842-43. 
Goielto de< UOpitaoi, No. 
UH. 1838. 










LoDd Mrd. Ontetle, toI. 

i.. 18S8-.10, 
BoKinn Med. t Surg. 

Journ . vul, iiiv. 


hue IBlh. 1830 
bpc. tld, 1830 
hi. 3d, 1830 

Oct. 30th, 1830 

9m. Sd, 1830 

^tU 1ft, 1840 

fcpcil !Otb. 18*0 

Joly 4lh. 1840 
Sept. Btb, 1840 
Del. Bifa. I84D 
See. 2(tlfa. 1840 
Voy. 34tb. 1840 

fib. 17tb, 1841 

Ifir. 4lb, 184] 
Jbr. IBth, 1841 
MkySBtb. 1841 

Jb; S8th, 1841 
Jloeld, 1841 

Aug. 4th, 1841 

Aug. Illb. 1841 
Aug. SOlb, 1841 














i,. 1842-43 






l.,4Bii^ri*. 












ii.. 1640. 
Loud, *nd Kdin. Montbl; 










1., 1842-4-1. 
Lend. >nd Ifdin. Uoutlil* 

Journ., T«], i. 
Porler on Aneurilp. 


IMh dftj 


Pblebllil 




















i.. 184S-13. 
Lond, und Edin. Monthlj 
















Load, und Edin. Maulhl* 

Journ,, rol. il., 1842. 

do do do ird. 1.. ISlt. 
Edio.MolithijJoarD.,Tol. 

fnr 1841. 
Lund. Med. Quelle. 
Leneel. »ol. i,, 1841-41. 
Lund, nnd Edln. Moulhl; 

Journ., vol ii,. 1841. 























CONTRIBDTIOXS TO PRACTICAL SUROERT. 



So. Snrgwio. 


8fli 


Ag. 


Right or 1 Diwua or injurj. 
\<,tt tide. 1 


DDratioo 
ofdiKita. 


Ligat-ra 
(epuatad. 


ITi titagliir 
178 QubId 


U. 
M. 

U. 


18 


un'iiit 


Pnpiitral nnanriim 
P<.|>lit»l nnrnriira 
P..piit.nl BJiBurlsm 


Swaaki 


ISlii daj 
lHh H«j 

iOth day 








1T8 


B7D>. 


M. 


" 


Right •id. 


PopliUuIananriim 


S««*kl 


SGlh daj 




Fox 
PhUlipi 


M. 

M. 


IS 

S3 




AncDriBm nf antarior 
libiBlfrgmoDDnd 
Puplilaul ftueomm 
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Mortality. — The foregoing table contains a list of two hun- 
dred and four cases in which the femoral artery has been 
ligatured by tbe Hunterian method. Of these, one hundred 
and fifty-four recovered, and fifty died. Six of the patients 
who recovered undergoing amputation in consequence of gan- 
grene of the limbs. 

Disease or injury. — Of the whole number of cases contained 
in the tables, the artery was tied in one hundred and fifty-five, 
for the cure of popliteal aneuriama; in twenty-two, for femoral 
aneurisms; in six, for aneurismal tumors of the leg; in four, 
for pulsating tumors of the head of the tibia or condyle of the 
femur; in five, for varicose aneurisms; in three, for rupture 
of the artery, accompanying fractures of tbe leg or thigh; in 
eight, in order either to prevent or abate inflammation after 
wounds or dislocations, or to arrest hemorrhage, either pri- 
mary or secondary; and in one, for a supposed popliteal 
aneurism. 

Of the one hundred and eighty-eight oases in which tbe 
operation was done for the cure of aneurisms, one hundred and 
forty-two were cured, and forty-si-t died. 

Sex. — Of one hundred and eighty-three cases of aneurisms, 
in which this is noted, one hundred and seventy-seven occurred 
in males, and six in females. 

Right or left sidt.~0? one hundred and twenty-four cases 
of aneurisms where the side is mentioned, sixty-three were on 
the right and sixty-one on tbe left side. 

Age. — The age is noted in one hundred and sixty-four cases 
of aneurisms, and of these there were: — 

Uader 10 y cora 1 u i 

Between 10 and SO 4 

" 20 and 30 80 

" BOnndW 73 

" 40 and 50 40 

" 50 and eO 14 

60, and above, 3' 

Total 164 

■ One of these whb a Temale, aged ninety, who is stated to liave 1 
living and well tliree yean alter the operailon was performed. 
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Period the ligature separated. — In ooo hundred and thirty- 
cases' in which the ligature separated spontaneously, it came 
away in ninety-one before the twentieth day ; in thirty-seven, 
between the twentieth and thirtieth days; in fourteen, between 
the thirtieth and fortieth days; and in five, beyond the fortieth 
day. The longest period to which it remained was the sixtieth 
day, and the shortest the fiftli day. 

Return of pulsation in the aneurismal tumor after the appli- 
cation of the liyature. — This was observed in nineteen cases. 
In No. 23, a slight pulsation in the sac was observed on the 
day following the operation, on the next day it was more dis- 
tinct, but two days afterwards it became much less. The 
patient recovered. In No. 25, some pulsation was observed 
in the tumor on the fourth day after the operation, and the 
patient died on the twelfth day of heinorrh.ige. In the third 
case, No. 60, pulsation appeared in the tumor on the day after 
the operation, but ceased on the sixteenth day, the patient 
recovering. In No. 67, nine months after recovery from the 
operation, the tumor, which had diminished so much as to 
have become barely perceptible, and was without pulsation, 
reappeared, and pulsation in it became distinct. The cure 
was finally completed by compression. In the fifth case, No. 
78, the artery was ligatured April 27th, 1821. On the 20th of 
July, 1825, he was readmitted, and stated that the tumor had 
entirely disappeared soon after he was discharged in 1321, but 
that, five or six weeks before his readtnission, he observed 
that its swelling had returned at the upper part of the ham, 
and was at that time nearly of the size of a hen's egg. It was 
proposed to take up the artery between the part tied in the 
former operation and the aneurismal sac; but, as the first 
operation had not succeeded, the patient preferred amputation. 
He died eight hours after it. The femoral was found to be 
obliterated, for the apace of half an inch, at the part where 
the ligature had been applied four years before. Immediately 
below it, two small branches were observed to enter the con- 
tinued trunk of that vessel. These were equal to half the 
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diameter of tlie femoral vessel. The anastomosing brancbes 
given off above the obliterated portion were a good deal 
enlarged. In No. 82, the disease was a femoral aneurism, and 
the artery was tied in April, 1823. On the 25th of January 
following, be had a return of pulsation iu the tumor, which 
disappeared under the application of cold and uompression. 
In No. 95, nil pulsation in the tumor ceased upon tightening 
the ligature, but returned in a few minutes. In half an hour 
after the operation it was nearly as distinct as before the 
artery was tied, but on the third day the pulsation ceased. 
The patient died; and on dissection, the femoral artery, just 
below the part where the profunda was given off, was found 
to be divided into two nearly equal branches. These ran 
down parallel to each oiher, to the part where the artery 
passes through the tendon of the triceps muscle, when they 
again united. The ligature had been placed on the most 
superficial vessel.' In the eighth case, No. 96, which was one 
of varicose aneurism at the middle of the thigh, with an 
aneurismal varix near the ankle, pulsation was observed in 
the varix at the ankle on the fourth day; the patient recov- 
ered, but was not cured. In the year after the operation, the 
tumor was stationary with the same pulsation. In No. 102, 
aneurismal tumors existed in both the anterior tibial and 
popliteal arteries: pulsation returned in both on tho twelfth 
day, but ceased four days afterwards, and the patient was 
cured. In No. 110, the operation was done in March, 1829; 
pulsation ceased afler it, and the tumor diminished in size. 
He returned to work, and it ultimately entirely disappeared. 
In the month of September following, the tumor reappeared 
with pulsation. By the application of a hard compress on the 
inner part of the thigh, which he wore for two months, nigbt 
and day, the pulsation ceased, and one year after the opera- 
tion no appearance of swelling was to be perceived. In No. 
134, pulsation in the sac returned the day after the operation, 
but rapidly disappeared. In No. 136, the disease was a vari- 

' I liQTO seen it slated tliat prepfirntioDS, showing a similar distributioii, 
exiEt in llie Royal College of Surguous at Dublin, aad in St. Bartliolomew's 
Hospital at London. 
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we aneurism of the fetnoral. Four hours after the operation, 
jeble pulsation was noticed in the tuinur, and on the followitig 
laj it became atronger. The patient died. In No. 144, the 
loperation was done on the 24th of July ; on the 31st, indis- 
KtiDCt pulsatioQ was observed in the tumor. By the 7th of 
■Augast it had increased, and is afterwards noticed as present 
p)n the 15th and 25tli. By the 4th of September it was free 
1 all pulsation. In the fourteenth case, No. 155, pulsation 
J»as noticed in the tumor five months after the operation, 
Aiough it was small and hard ; the sac afterwards suppurated, 
tind the case did well. In No. 161, pulsation reappeared in 
the sac on the tenth day, and gradually incrcised in violence 
until the man began to sink. In No. 190, pulsation was noticed 
D the tnmor on the eighth day, and on the twentieth day was 
longer perceptible. In the seventeenth ease, No. 191, 
rhere the operation was performed in March, the pulsation 
,nd size of the tumor had returned to nearly its original size 
lOd force by the middle of August. Compression on the 
jtery was employed, and at the end of five days removed. 
Aiier a fortnight, a alight thrill being again detected in it, it 
rns reapplied for thirty-six hours, and a perfect cure effected. 
1 No. 19!), the patient had been operated upon, on the saine 
ide, six months previously, by M. Greaves, of Manchester, 
pulsation returned in the sac twelve hours after it, and the 
lisease was not cured. Upon close examination in the course 
(f the cicatrix, the puls-ition of the vessel was discovered, 
1 certainly not of a natural sized artery, nor did any 
iegree of pressure upon this command the pulsations of the 
^neurismal tumor. lu the lower third of the thigh the pulsa- 
tion of the artery was very perceptible, and pressure here 
immediately stopped the flow of blood into the tumor, Mr, 
Cooper believed that the cause of failure of the operation 
which had been done, was owing, probably, to a high division 
of the femoral artery into two branche.-i, and tied the ves.sel 
low down in the .thigh. Immediately upon tightening the 
ligature, the pulsation in the tumor ceased, but in a few 
minutes became again as distinct as before the operation. A 
■light degree of compression was made orer the aoc. On the 
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following day the pulaalion waa leaa perceptible, and two days 
afterwards it had entirely ceased. During the ten following 
days the sac had become 6rm, In the nineteenth case, No. 
200, the patient had been operated upon for a popliteal aneu- 
rism of the opposite side, three years previously, and waa 
apparently cured, but when he presented himself for the 
second operation, a pulsating tumor of the size of s ben's 
egg was found in the ham. Upon examination of the femoral 
artery of this side, after the death of the patient, it was found 
to be obliterated for the space of two inches. 

In addition to these cases, an instance is mentioned by Sir 
A. Cooper, where an operation for popliteal aneurism w.a3 
done by Mr. Key, and the disease apparently cured, but a year 
afterwards the patient returned to Guy's Hospital with the 
aneurismal tumor nearly of its original size, and he amputated 
the limb. 

Hemorrha'jf a/tfr the operation, — This occurred in twenty- 
four cases, of which twelve died and twelve were cured, one 
of the latter being with the loss of a limb. In No. 2, there waa 
hemorrhage from the wound on the nineteenth and twentieth 
days after the operation, on the last occurrence of which the 
artery "was tied a little higlier up." On the twenly-sixth 
day it recurred, and he patient died. In No. 7, death took 
place from hemorrhage en tbo eleventh day. In No. 23, the 
operation was done on the 14th of July. On the 24th there 
was slight hemorrhage from the wound, and on the 26th a 
return of it, which was arrested by compression. On the 6th 
of August there was another bleeding, which was again 
arrested by pressure, and the case did well. In No. 25, bleed- 
ing had taken place on the eleventh day, and returned violently 
on the twelfth, and carried off the patient. In No. 29, liemor- 
rhage took place on the forty-second day after the operation; 
it again occurred on the following morning, and an hour after- 
wards the man died. In No. 34, there waa bleeding from the 
wound on the fifth day after the ligainre separated, and the 
patient did well. In No. Ill, there was hemorrhage on the 
fifteenth day, when the Hmb was amputated, and the patient 
recovered. In No. 38, the patient died from hemorrhage on 
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the twenty-seventh day. In No. 40, there was bleeding on 
the twenty-third day; this recurred on the twenty-fourth, 
when the wound was enlarged and stuffed with lint. The 
patient was cured. In No. otj, an attempt to remove the liga- 
ture was made three days after the operation ; two days subse- 
quent to this, in consequence of loss of blood, a second ligature 
was placed higher up on the artery, and within a few days 
there was another gush, and the man died. In N03, 64 and 
74, death also took place from hemorrhage. In No. 68, there 
was hemorrhage from the wound on the si.Kteenth day, and a 
recurrence of it on the twenty-second, but the patient recov- 
ered. In No. 71, there was some hemorrhage eight days after 
the separation of the ligature, but it did not again recur, and 
the patient did well. In No. 92, a small non-pulsating tumor 
was observed soon after the operation, about the middle of 
the wound, and the same night an alarming loss of blood from 
the part took place ; the artery was now again secured higher 
up, and the patient recovered. In No. 100, there was hemor- 
rhage to eight ounces on the nineteenth day, and no bad 
result followed. In No. 96, hemorrhage took place on the 
separation of the ligature, on the eleventh day, to the amount 
of a pint and a half, and the patient recovered. In No. 107, 
there was slight hemorrhage from the wound on the seventh 
day, and the patient afterwards died of gangrene of the limb. 
In No. 122, a cure took place, despite copious hemorrhages on 
the eighth and thirteenth days. In No. 136, bleeding to a 
large amount took place on the fifth day, and on the following 
one it recurred, and he died. In No. 129, there was slight 
hemorrhage on the twelfth day from around the ligature; 
this returned on the same evening, and a tumor was observed 
at the point of the ligature which pulsated, and had attained 
the size of an orange. On the following day hemorrhage 
again took place, when the artery was tied above the pro- 
funda, and the tumor on the thigli laid open. On the eighth 
day following this there was another profuse bleeding, which 
was arrested hy compresses and a bandage, and the patient 
recovered. In No. 130, which was a femoral aneurism, a 
popliteal tumor of the size of an orange had existed in the 
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same limb, in which a spontaneous cure haii takCD place 
after the rormatiou of that in the thigh. The ligature was 
applied just below Poupart'a ligament. On the eleventh day 
after the operation, hemorrhage to the amount of two pounds 
took place from the wound, which was stopped by compresses 
and a spica bandage. On the thirteenth, 6ftoeiith, and seven- 
teenth days, there were returns of the bleeding, but the patient 
recovered. In No. 193, the femoral was secured, July 7th, on 
account of a wound of the anterior tibial and interosscal 
arteries. On the 22d, there was hemorrhage to the extent of 
thirty-three ounces from the seat of operation, which was 
arrested by the application of cold and a tourniquet. On the 
24th, in consequence of a renewal of it, the external iliac was 
tied. On the 26th, there was another alarming hemorrhage, 
when the sflphena vein and a branch of the profunda were 
taken up. The patient died September Ist. In No. 200, 
there was a alight hemorrhage previous to death on the nine- 
teenth day. 

Suppuration of the sac. — This occurred, after the operation 
for aneurism, in sixteen cases; and of these, six died and ten 
did well. In No. 3, it is stated that the sac opened after the 
operation, but healed up like any other aore. In No. 19, on 
the fifth day after the operation, fluctuation became evident 
and the tumor was laid open. The patient died. In No. 7, 
fluctuation in the sac was noticed on the ninth day, and on 
the eleventh it burst, and the patient died of hemorrhage. In 
No. 26, at the end of a month, fluctuation was perceived in 
the tumor, and it was laid open. The patient died. In No. 
31, the sac opened and discharged during the cure. In No. 
38, an eschar formed on the tumor, after the operation, which 
discharged fetid matter. Warm milk and water were thrown 
into the sac, and on the same evening there was profuse hemor- 
rhage from it. To arrest this, amputation of the limb was 
done, soon after which the patient died. In No. 52, the tumor 
sloughed, one month after the ligature, and the patient recov- 
ered. In No. 53, the operation was done in October, 1813, 
and in the autumn of the following year the sao suppurated, 
was opened, and cicatrized. In No. 69, the tumor suppurated, 
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and was opened, on the fifteentli day after the operation, and 
the patient recovered. In No. 73, on tiie seventh day after 
the ligature of the vessel, the integuments covering the tumor 
were mortified, and an opening into it was made and its cod- 
tents set free. The patient died. In No. 81, the akin over 
tbe s.ic, which was gangrenous at ihe time of the operation, 
slougiied on the fourth day. In No. 92, there was suppura- 
tion of the sac, which was opened and the patient cured. la 
No, 111, the tumor, which had been punctured before the 
artery was lied, afterwards suppurated and discharged. The 
man was cured after amputation. In No. 165, the sac suppu- 
rated more than five months after the operation, when &a 
incision was made into it and the patient cured. In No. 160, 
the tumor suppurated and discharged itself, and the patient 
recovered. In No. 181, heat of tumor was observed on the 
eighth day after the application of the ligature; three days 
after this fluctuation was evident, and an exit was given to 
the pus. The patient died. 

Gangrene of the livib. — This followed in thirty-one oat of 
the two hundred and four cases contained in the tables, and it 
in no case occurred except where the operation wag done for 
aneurisms. Of these thirty-one ca-ses, Nos. 12, 19, 35, 58, 64, 
83, 84, 89, 91, 9-t, 107, 108, 109, 128, 177, and 181, sunk at 
various periods after the operation. In No. 16, the last 
phalanges of the toes sloughed, as also a spot on the inferior 
part of the leg, and a portion of the fifth metatarsal bone 
exfoliated. The patient recovered. In No. 36, the operation 
was done on the 2-lth of July; mortification followed on the 
third day after it j, amputation was done on the 16th of August, 
six days after which the patient died. In No. 86, tlie artery 
was tied on the 26th of January. On the 30tli, symptoms of 
gangrene set in, and on tbe first of February, the thigh was 
Huccessfiilly amputated immediately below where the artery 
was tied. The gangrene in this case is stated to have been 
caused by the employment of fomentations of hot salt, not- 
witlistanding strict injunctions to the contrary. In Nos. 97 
and 98, the patient had aneurismal tumors in both hams; the 
left artery was first tied, and gangrene of the foot foliovved it. 
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The ligature on the right limb was done at the request of the 
patient; gangrene occurred in it also, and death followed. In 
No. 99, mortification took place on the ninth day ; the limb 
was amputated on the thirty-fourth day, and the man died. 
In No. 114, the limb is stated to have been threatened with 
gangrene before the vessel was tied — it followed the operation, 
and the man was cured after amputation. In No. 131, the 
ligature was applied on the 6th of September ; profuse hemor- 
rhage occurred in opening the shealh of the vessels. Gan- 
grene immediately followed. Amputation above the knee was 
done on the 18lh, and the patient recovered. In No, 145, 
amputation was done a week after the operation, in conse- 
quence of mortification, and was followed by death, lu No, 
148, the operation was followed by gangrene of the limb, and 
the thigh was removed unsuccessfully. In No. 182, gangrene 
appeared on the third day; amputation was done, after a line 
of demarcation was formed, and the patient recovered. In 
No, 183, the limb was amputated on the 22d day, and was 
followed by death in three hours. In No, 195, the luraor had 
burst previous to the operation, which was done on the 1st of 
March; gangrene of the fool and log followed, and on the 8th 
the thigh was amputated, and the patient got well, In No. 
198, symptoms of mortification appeared on the third day, 
after which trismus set in and the man died. In No. 203, the 
operation was followed by gangrene of the foot and leg. The 
thigh was amputated during its progress, seven days after 
which death occurred from gangrene of the stump. 

Cause of death. — Of the two hundred and four cases con- 
tained in the tables, fifty died. Of these, twenty-three died 
from mortification of the limb; eight from hemorrhage; five 
from phlebitis; three from tetanus; two from hectic and 
diarrhcea; one from thoracic inflammation and abscesses in 
the course of the artery; one from sloughing of the sac; one 
from the bursting of an aneurism of the aorta within the peri- 
cardium twelve weeks after the operation; one from fever; 
one from absorption of pus; and in four the cause is not 
noted. 

Mislalces in diatfnosts. — lu four of the cases included in the 
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tables, mistakes in diagnosis occurred. In No. 33, the precise 
nature of the tumor could not be nscertaJned, and it was 
punctured before the operation. In No. Ill, the tumor waa 
mistaken for au abscess, and opened a week previous to the 
operation ; after bleeding three pints it ceased spontaneously. 
In No. 138, the tumor was of the size of a goose's egg' 
distinctly pulsated, and was said to have shown itself sud- 
denly, while walking, three weeks previously. Compression 
was at first attempted, and afterwards the artery was tied, not- 
withstanding wliich the swelling continued to increase. On 
post-mortem examination, it was found to consist partly of a 
fibrous tissue divided into lobes, and in part of a soft sub- 
stance containing cells filled with a serous fluid. The artery 
ran over the tumor between two of the sacs, and through 
these its pulsations had been so communicated as to give the 
sensation of the whole tumor pulsating. The right lung waa 
converted into a brain-like mass. In No. 196, the patient was 
a black ^^'oman, in whom there existed great swelling of the 
■whole limb, but particularly of the popliteal region. Suspect- 
ing deep suppuration, an incision, an inch in length, was made 
into it, from which nothing but a little aerum, slightly colored 
with blood, escaped. The integuments in the popliteal region 
afterwards ulcerated, and some days subsequently there was 
a profuse hemorrhage from the part when the artery was lied. 
Two very instructive cases of mistake in the diagno.sis of 
popliteal tumors have been published by Mr. Lawrence, of 
London, which I will here take the liberty of referring to. 
The first {Medico- Gkiruygical Tramactiom, vol. viii. p. 497) was 
that of a large aneurism filling up the whole bam, and extend- 
ing on both sides of the femur towards the front of the limb. 
It had begun behind, and had existed for five months ; had a 
firm, fleshy feel, being a little softer at one of its anterior pro- 
tuberances than in other parts; was not tender on handling, 
but gave the patient great pain. The surgeons of St. Bartho- 
lomew's, in consultation, viewing it as a large and rapidly 
increasing tumor, recommended amputation, which Mr. L, 
did, having first plunged a lancet into the softest part of the 
swelling, to the whole depth of the blade, without givinj; 



308 COSTBIBUTIONS TO PRACTICAL SORQEET. 

issueto&njSuiil. Examination of tlio nmputated limb showed 
the tumor to be a popliteal aneurism, containing an immense 
maaa of firm bloody coagulum, and althougli the sao had been 
freely penetrated by ihe abscess lancet, no part of its contents 
escaped. The eminent surgeon who records this adda, that 
he "has stated the caae to put others on their guard; and shall 
be happy if what he has said should, in any instance, prevent 
so serious mutilation as that which his patient suffered." 

The second case was thai of a man, aged thirty, with a 
swollen and painful state of the right knee-joint, consequent 
upon a fall. Shortly after, a swelling arose immediately above 
the knee, and gradually extended around the back part and 
sides of the thigh. Near the tendon of the triceps a softening 
of the swelling indicated the probability of its containing 
matter, and a small incision was made into it, from which 
about fuur ounces of arterial blood flowed. On examining 
the swelling more closely, pulsation in it was now discovered, 
and it was agreed that sufficient ground existed for believing 
the tumor to be a popliteal aneurism, and acci#dingly the 
femoral was tied. The pulsation immediately ceased, and its 
size gradually diminished ; hut, after some time, it again 
enlarged, became painful, the skin covering it sloughed, and 
the slough extended into the tumor, and the man shortly after 
died. The tumor was found to consist of a soft fibrous and 
dense osseous tissue — the latter originating from the femur. 
The femoral and popliteal vessels were sound. 

Di£iculties of, and accidenCa during, ihe operation. — In eleven 
of the two hundred and four ligations of the femoral artery, 
the crural vein was either included in the ligature, or wounded 
in the operation. Id Nos. 2 and 90, the vein as well as the 
artery was tied. In Nos. 13, 73, 94, 107, and 159, the vein 
was wounded in the operations. In No. 74, the ligature was 
found to have passed through the vein. In No. 131, profuse 
hemorrhage occurred on opening the sheaths of the vessels. 
In No. 146, the vein was wounded during the operation ; the 
patient recovered and lived four and a half years after it. On 
dissection, it was found to hfi obliterated to the extent of thrdj 
inches. In No. 161, the vein was pricked in the operation, ad 
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a Email portion of it included in the ligature along with the 
artery. It mny be weU here to mention that a case occurred 
to Sir A. Cooper, where the patient placed himself upon the 
table, for the purpose of undergoing ligature of the femoral 
vessel for a popliteal aneurism, and died before the first in- 
cisions were concluded, in consequence of the bursting of an 
aneurism of the aorta. 

In the Sotilhern Journal of Medicine and Sunjenj for May, 
1848, an interesting case of false aneurism in the thigh is 
related, in which an attempt was made to ligate the fsmoral 
artery at the crural arch. A ligature was passed around what 
was supposed, by all present, to be the artery, but on post- 
mortem examination it was found that it embraced a portion 
of a tendon, and that the femoral artery was not tied. The 
patient was so exhausted from previous hemorrhage, at the 
time of the operation, that no pulsation could be felt in either 
of the lower extremities. 

Aneurisms on both sides. — Of the cases of aneurism included 
in the tables, nine presented popliteal aneurisms on both sides. 
In Nos. 22 and 23, both aneurisms were observed when the 
patient presented himself to his surgeon. The left, at the time 
of the first operation, was small, and increased rapidly after 
the ligature of the first artery. In Nos. 60 and 61, the aneu- 
rism of the left side did not exist at the time of the operation 
upon the right. In Nos. 79 and SO, the tumor on the right 
side showed itself but a few weeks before the second opera- 
tion. In Nos. 97 and 98, the aneurisms were both large, 
and of seven months' standing; the right artery was tied two 
months after that of the left. In Noa. 125 and 126, the aneu- 
risms occurred simultaneously, and had existed for fifteen 
years. In Nos, 129 and 130, there was incipient disease of 
the right ham at the date of the operation upon the left. In 
Nos, 167 and 168, the second tumor did not make its appear- 
ance till after the cure of tlie first. In Nos. 188 and 139, the 
disease seemed to be beginning on the right side at the time 
of tlie first operation. In Nos, 201 and 202, the tumor in the 
leiY iiam was noticed some time after that of the right side bad 
been operated upon. No. 8-t was also a subject of aneurism in 
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each ham. In No. 197, the tumor in the ham was first observed 
about ten days after a ligature had been placed on the external 
iliac of the opposite side for the cure of a femoral aQeunsm. 
No. 20 had been the subject of popliteal aneurisms of both 
sides, and the left Yinih was amputated some time previous to 
the ligature of the vessel of the right side. In No, 200, also, 
the artery on the left side had been tied three years pre- 
viously for a popliteal aneurism. 

Pulsating tumors of the head of (he tibia, or eondyk of the ' 
femur. — Four cases are included in the tables in which the 
femoral artery was ligatured for the cure of these affections. 
They all recovered; but in two of them, although cures ap- 
peared to follow, there were afterwards returns of the disease. 
In No. 68, the limb was amputated between three and four 
years after the ligature had been applied, the tumor having 
attained a great size. In another, which occurred to the 
writer, although the ligature of the vessel was appareutly 
followed by a cure of the disease, the tumor returned, and, 
eleven months after it, I amputated the limb. In three of 
the cases in which the vessel was tied for these tumors (Nos. 
68, 151, and 187), pulsation reappeared; in the first on the 
sixteenth day, but soon ceased ; in the second on the seven- 
teenth day, and ceased on the twenty-sixth day; and in the 
third on the seventh day. 

Varicose aneurisms. — The foregoing tables contain five 
cases of varicose aneurisms of the lower limb. Four of these 
proved fatal, and in one no benefit was received from the 
operation. In No. 64, where the disease was situated on the 
posterior tibial artery, death occurred from gangrene of the 
limb and hemorrhages. In No. 94, where the femoral was 
affected, the operation was soon followed by gangrene and 
death. In No. 96, the disease was situated in the middle of 
the thigh, and the ligature was placed as nearly as practica- 
ble to the sac. The case went on favorably till the separation 
of the ligature on the eleventh day, when the patient came 
near losing liia life from hemorrhage, and was in no way 
benefited by the operation. The contents of the tumor never 
coagulated, nor did the tumor decrease, and in the following 
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year it remained stationary, with as niuoh pulsation as before. 
In No. 136, death soon followed the ligature of the artery, 
and, on dissection, the vessel was found to be enlarged nearly 
to the size of the aorta, with its coats so thin as to give it 
nearly the appearance of a vein. In No. liS, the artery was 
tied immediately below Poupart's ligament. It was followed 
ty mortification of the limb, and the thigh was removed six 
inches below the hip-joint. There was afterwards a return 
of the disease, and secondary hemorrhage terminated life. 

In connection with the above instances of varicose aneurism, 
in which the femoral artery has been tied, it may bo inter- 
esting to contrast their results with those in which either the 
externa! iliac has been secured, or other treatment has been 
adopted, for the same affection. In the case of Baroni, where 
the disease was seated in the inguinal region, and the external 
iliac was taken up, an incision was made into the sac on the 
forty-fifth day, in consequence of repeated bleedings, with 
the view of securing all the vessels. The hemorrhage was 
80 frightful, that the patient was only saved from dying on 
the table by making strong compression, and death occurred 
eleven days after. In Dr. Fleischer's patient, where the af- 
fection occupied the middle of the thigh, and an incision into 
the sac was made, the fatal result took place from like causes. 
In the history reported by Hennen, where the external iliac 
was tied, the affection being seated in the upper third of the 
thigh, gangrene and death speedily followed ; aud in the case 
of Dr. Morrison, ligature of the external iliao was also mad« 
for a like afieclion, seated at the same part, and death in a 
short time terminated the sufferings of the patient. In the 
instance reported by Lallemand, where the disease was seated 
above the middle of the thigh, and was of five years' con- 
tinuance, the femoral artery was first tied a little below Pou- 
part's ligament. On the sixth day, in consequence of hemor- 
rhage, the external iliac was ligatured, and on the same evening 
the bleeding again recurred, and he died. In a case recently 
published by Dr. Mott, the disease occupied the upper part 
of the thigh, and liad existed for two and a half years. A 
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ligature was applied to ibe external iliac; gangrene san 
vened, and the man died on the sixth day. 

Observation, however, showa that varicose aneurisms i 
the lower extremity, after a certain lapse of time, in several 
cases have become stationary; and instances are recorded in 
which the affection has continued for years, causing but little 
inconvenience. In 1820, a patient fell under the notice of 
M. Dupuytren, with a large varicose aneurism of the upper 
part of tlie thigh, which had continued for twelve years with- 
out injuring the health, or in any way interfering with the 
free use of the limb ; and in the spring of 1835, a patient was 
in the wards of M. Velpeau, at La Charitd, in whom a like 
affection, seated high up in the thigh, bad existed for mora 
than twenty years, without materially interfering with the 
use of his member. A few years since, I had an opportunity 
of examining, along with several other surgeons of this city, 
a case of long continuance, which inconvenienced, though it 
did not distress, the patient. In face of these facts it is, in my 
opinion, no longer a question whether or not operative mea- 
sures should be resorted to in the lower limb in the treatment 
of such casen. Sound surgery condemns it. The affection 
does not necessarily compromise life, or the free use of the 
member ; and resort to the knife should not be had so long as 
the infirmity can be made at all bearable by the use of com- 
presses, laced bandages, and other like means. If in any case 
an operation for varicose aneurism in the lower extremity is 
absolutely demanded, all reasoning, as well as experience on 
the subject, goes to show that no good result can be expected 
from the application of a ligature by Hunter's method. 

The following is a summary of the reported cases of femoral 
and popliteal aneurisms which have been treated by pressure 
since 1842, They have, with two or three exceptions, been 
derived from Mr. Eellingham's Tract on Aneurism, and the 
Beport on Surgery, contained in the first volume of the 2 
actions of the American Medical Association. 
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VARICOSE ANEURISM AT THE BEND OF THE ARM. 

Varicose anewUm at the hend of the arm; ligature of the 
artery above and below the sac; secondary hemorrhages with a 
return of the aneurismal thrill on the \Olh day ; cure. — Tn May, 
1842, I saw in consultation with Dr. Riitter, Mr. K., letat. 42, 
on nccount of a tumor nt tlie bend of tbe arm, which had 
followed venesection. The patient, who had a permanent jaun- 

Udiced appearance, but was enjoying an apparently good state 
bF health, gave the following accouiil of it: In March be 

'' wus bled at his desire by a bleeder who had performed the 
same operation for him, and generally in the same arm, some 
thirty or forty times. Nothing extraordinary occurred, other 
than that be remarked the flow of blood to be greater, and to 
be checked with more difficulty than had usually been the 
case. This was, however, done by firm compression, and on 
the day following finding the bandage tight, he removed it, 
and found the orifice to be completely closed. A short time 
after this, a sinsill pulsating swelling was observed by him at 
this point, which slowly increased til! a day or two previous 
to my seeing him, when, after some exertion with his arm, he 
observed a very considerable sudden augmentation in its size. 
Upon examination, a tumor of the size of a walnut was found 
at the bend of the arm; this was soft, pulsated strongly, and 
offered both to the touch and ear the purr and thrill peculiar to 
varicose aneurism. The vein running over the surface of the 
tumor was greatly enlarged, and in its centre a cicatrix was 
perceptible, the skin around it appearing to be exceedingly thin. 
By pressure the vein could be readily emptied, and when this 
wag done, a pulsating tumor was plainly felt more deeply 
situated between it and the brachial artery, which by firm 
pressure could likewise be made to disappear. Compression 
on the artery above the tumor stopped all pulsation in it, on 
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the removal of which it quickly returned to its original size. 
The pulse at the wrist was weaker than that of the opposite 
arm. 

As the caso was evidently one of false circumscribed aneu- 
rism, oombioect with anourismnl varix, and was increasing, I 
recom mended him to undergo an operation for its cure, in 
which opinion Dr. J. R. Barton, who afterwards examined it, 
coincided. To this, however, the patient was averse, and I 
heard nothing more of him till the 16th of June, when I was 
again consulted, and found that he had been making use of 
strong and well-applied pressure by means of a spring truss 
from the time I first saw him, and finding this painful and 
the tumor still augmenting, was now an.\ious to undergo the 
operation. 

This was done on the 17th. The artery being compressed 
in the arm, the skin was divided over the tumor in its whole 
extent, without, however, opening the vein. The sac and 
dilated vein were then fully exposed by dissection as well as 
the artery, and ligatures were passed under the latter imme- 
diately above and below the sac. After careful examination 
lo see that the ligatures surrounded the artery alone, these 
were secured — the lower one first. All pulsation in the part 
immediately ceased. The edges of the wound were drawn 
into apposition by adhesive plaster, and the patient was put 
o bed with the limb extended on a pillow. 

On the 20th, pulsation couki be felt in the radial artery. 

On the 27th, a return of the thrill in the vein was delected. 

Early on the morning of the 29th, he was awoke out of a 
Bonnd sleep by hemorrhage from the arm, which, when I 
reached him a half hour alter its occurrence, had been 
checked by a professional gentleman in the neighborhood by 
the application of a moderate degree of pressure; near a pint 
of florid blood was said to have been lost. Finding him easy, 
I lell him without in any way disturbing the wound, but 
before mid-day was again summoned on account of a renewal 
of the bleeding. Upon removing the dressings, this was found 
to proceed from the opening through which the upper liga< 
ture passed. The parts around the wound presented a good 
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appearanco, no infliimmation existing, and the divided parts 
having entirely united except at the points through which 
the ligature pnssed, neither of which were yet loose. Accu- 
rate examination of the brachial artery showed the extremity 
of the vessel above the upper ligature to be hard, find com- 
pletely filled with coagulum, and this, in oonneclion with the 
return of the thrill in llie vein, which was now nearly as 
strong as it bad originally been, and iho direction from which 
tlio blood seemed to flow, led both my friend, Dr. E. Peace, 
who was present with me, and myself, to look upon the 
hemorrhage as proceeding from some opening in the upper 
part of the sac, and it was determined to lay open the vein 
iind sac, first passing ligatures under the vein above and below, 
and afterwards tie up any vessels which should be found to 
give out blood, Tliis was at once done, and a vessel from 
which arterial blood wss poured out was secured at the bottom 
of tho sac. 

1'his proceeding was painful, but gave rise to no undue 
inflammation or fever. On tho 3d of July, the ligature oq 
tlie lower eud of the artery (below the sac) was found to be 
loose and was removed. On the 7th, there was a return of 
tlie hemorrhage to tlie amount of several ounces, which was 
checked by lint and compression, and during the night other 
recurrences of bleeding took place which were each lime 
restrained by pressure. Od the 8th there was a renewal of 
the bleeding to such an extent as to necessitate the applica- 
tion of the tourniquet. All dressings were now removed pre- 
paratory to securing the artery high up in the arm, but the 
hemorrhage was found to have entirely ceased. It was now 
concluded to apply pure creasote freely to the wound, which 
was done by means of a camel's hair brush, and lint saturated 
with this substance was afterwards placed over the part with- 
out any other dressing, the extremity being extended on a 
pillow; tho upper ligature was seen lo bo loose and was 
removed. On the 12th, the lint having become loosened by 
suppuration, was removed, and dry lint applied, which was 
changed every second Jay till the 2oth, when cicatrization 
had taken place. 
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In the beginning of the month of October, I saw Mr. K., 

ami found no trace of pulsation or tumor at the bend of the 
arm — the extremity had regained all its former power. 

The preceding is an example of the affection first accurately 
described by Park and Physick, in which a false circum- 
scribed aneurism exists in connection with aneurisraal varix. 
The course of treatment to be punsued in either formof aneu- 
rismal varix does not seem to be yet determined by surgeons; 
some recommending simple ligature of the vessel above and 
below the sac without an opening into it, some the Hunlerian 
method, some the ancient operation for aneurism, while others 
are inclined to rely upon compression alone. 

Despite the superficial situation of the vessel, but few ex- 
amples of the cure of false aneurisms at the bend of the arm 
by the latter method (compression) can be cited, except it. be 
made immediately after the occurrence of the accident, when, 
if applied with judgment, it will generally prove successful. 
The mere application of pressure over or above the wound, 
in the way it ia commonly made after venesection, will, how- 
ever, almost invariably fail. Where the artery is wounded 
and compression ia resorted to, a folded piece of lint should 
be placed over the wound, and a roller well and evenly 
applied to the member from the fingers to the shoulder, which 
will prevent the cedema and great pain so ofteu resulting 
from the application of pressure at the point of injury alone. 
The limb after the bandaging should bo kept in a state of per- 
fect rest by means of an angular splint applied on the side of 
llie arm, for a week or ten days after the accident, during the 
whole of which time the patient should be closely watched, 
and the bandage renewed as often as may bo necessary. 

Where, however, some time has elapsed after the produo- 
tion of the aneurism, compression is little to be relied on in 
its results, severe pain, excoriation, and even gangrene of the 
sac, having all repeatedly occurred from its application. Ex- 
cept when very recent, too, the Hunterian method is now 
commonly looked upon as inapplicable in these cases, and is 
abandoned, general experience proving that it fails where the 
afiection is of any standing. The old operation of laying 
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Open the sao and securing tlie vessel above and below tbe 
wounded point, is still recommended by many estimable 
authors, is often performed, and, I believe, when the disease 
is of long standing, or of large size, is always the best and 
safest operation. In tbe case related, ligature of the vessel 
above and below the tumor, without meddling with its con- 
tents, was resorted to, inasmuch as the disease was only 
moderately developed, in order to avoid the increased danger 
attendant upon incision of the sac. The accidents to which 
the method exposes are well exemplified by the above case, 
and were such as will prevent my .ever again having recourse 
to it, in other than the cases specified. In all the operations 
for varicose aneurism it is better, if possible, to avoid division 
of the vein ; sometimes, however, this is impossible, and 
where divided, a thin ligature should be applied to it. 
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